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Dorinc a visit which I paid last year to Germany, the Tyrol, and 
Switzerland, I was greatly struck with the fact that in countries 
where beer is the national beverage, the humbler classes are com- 
paratively sober; whilst in those parts where wine, even the thin 
wine of the country, and ardent spirits usurp the place of the milder 
beverage, there is a nearer approximation to the habits of our own 
people—in other words, there is a large amount of drunkenness. — 
In publishing elsewhere a short account of my observations,* I 
ventured to express the opinion that the man who should succeed 
in introducing into Britain and bringing into general consumption 
a mild, brisk, sparkling beverage such as one gets abroad, would be 
a greater benefactor to his people than the most self-denying devoted 
advocate of tectotalism, and some of the most influential organs in 
the country, and notably three,t have more or less emphatically 
endorsed this view in their criticisms. What is still more satisfac- 
tory, I have received inquiries concerning the difference between 
the processes of manufacture of the English and German beer, from 
persons who have the will and ability to carry out my suggestion, 
whilst German beer is daily more sought after, and in our large 
towns, such as London, Manchester, and Liverpool, it may readily 
be procured, though the cost is rather high owing to the limited 
“oustmption. Instead, therefore, of having over-estimated the im- 
portance of the beer question, I find that it is far more deserving of 
consideration than I had imagined, and after having directed my 
attention to it, and inquired further into its scientific and social 
aspects, | have arrived at the conclusion that there are few subjects 
* greater national importance to us as Englishmen. 
ne of the journals to which reference has been made, has gone 
° tar as to say that “wholesome beer and wholesome recreation 
“The German Working Man’ Longmans. 


laut, Illustrated London News,’ January 1; ‘The Pall Mall Gazette,’ 


‘The Gardener’ icle.’ 9 
t “The Pall Mell March 19. 
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are, for the most part, beyond the reach of our working men?’ qj 
although much of the blame rests with the operatives themslns 
who prefer to give 6d. per quart for bad beer at a publicchou 
rather than the same price for the finest Burton ale, which the 
could easily procure by combination, yet it is perfectly true thats 
large proportion of the beer now sold to the masses is totally uf 
for consumption. If any of my readers are disposed to doubt thi 
let them read the following paragraph which I have extracted fn 
the proceedings of the Liverpool Select Vestry, as reported in th 
Liverpool ‘ Daily Post * of January last :— | 


“ POISONOUS’ BEER AND LUNACY: A BREWER’S TESTIMONY.” 


“A conversation as to the cost of pauper lunatics arose, ani 
Mr. Glover, addressing the committee, said he thought that, wit 
regard to lunacy, they began at the wrong end. He had visit 
the lunatic asylums in Lancashire within the last three or for 
~ months, and he had asked the masters of the institutions what wa 
the cause of the increase in pauper lunatics? The answer wa 
drunkenness, and he (Mr. Glover) believed that that was the cv, 
He thought the health committee ought to be asked to appout 
some sort of an inspector to look after the quality of the drink sll. 
They appointed inspectors of meat and fish, and they condemnd 
bad fruit, but bad drink was ten times worse than all of then 
There was a law which, if put in force, punished people for ug 
poisonous ingredients in the making of beer—preventing them fro 
using grains of paradise, nux-vomica, oil of vitriol, ammonia, al 
other things that were used in making beer. That was in adit 
~ to malt and hops, but if only malt and hops were used there woull 
be no lunatics from drink. His impression was that all a workwg 
man could spend in honestly brewed beer would not kill hmo 
drive him mad, if the beer were good. There were some dishoned 
publicans as well as dishonest brewers; and there were some pub 
_lieans who rode handsome chargers, and their wives were diva 

about in splendid equipages, and they were doing great injury 
people and filling the workhouses. He believed the drink they 
sold was not honest drink, but contained some of the things he ba 
— described. When a brewer had beer that would not keep long, be 
said to his customer, when it got a little sour, that he would chang 
it. It was taken back to the brewery when sour, and then the 
honest publican bought it for 10s. or 1/. a barrel. He thea 
went to the druggist’s shop, and got something that neutra 
the acid; and, was not the poor creature who afterwards 
the beer likely to go mad? Ifa man had a pint or two of er , 
honest beer, he would never go mad. The health commuttee Me 
to attend to the matter, and see that good beer was given 
people.” 


| 
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We shall presently have an opportunity to consider scientifically 
the character of those precious ingredients, grains of paradise, 


coceulus indicus, and other substances not mentioned by the candid 


brewer whose remarks I have just quoted, with which the poor 
man’s beer is drugged; but before doing so, I propose to give a 
short account of the materials which ought to be used in the 
production of wholesome heer, of the scientific principles involved 
in the art of brewing, and of the most approved methods adopted 
at respectable breweries at home and abroad. aoe 
It would occupy too much space to enter fully ito the history 


of beer, but it may interest some of my readers to know that its use 
is well authenticated in the duys of ancient Rome, and according to 


Tacitus, the old Tentons had already acquired that taste for “ Lager,” 
which has been transmitted to their descendants in our time, for 
that author mentions it as their common drink. Pliny, too, states 
that it was consumed in Spain and Gaul, and that it was made from 


various kinds of grain, whilst a recent writer on the history of | 
|  Burton-on-Trent,* tells us that the brewing of ale in that town 1s 
unquestionably coeval with the Abbey, it bemg a beverage of much 


repute with the Saxons, so that there can be little doubt of its 
having been drunk all over Europe in very early times. Mr. Moly- 
neux, the author referred to, tells us, however, that the brewing 
trade of Burton-on-Trent is comparatively recent, and the credit of 
having originated it is accorded to one Benjamin Printon who lived 
in the early part of the last century, whilst at the close of that 
century there seem to have been only nine brewers in Burton, 
amongst whom appear the names of Bass and Worthington, but 


uot yet that of Allsopp, whose ancestor, Mr. Benjamin Wilson, was 


Owever doing a large business in 1748.t Such of my readers as 


ae curious on these matters, will do well to peruse Mr. Molyneux’s 


interesting little treatise, where they will also find a variety of in- 
formation concerning the geology, &c., of the Burton district: but 
We must now proceed to consider the materials which enter into the 
manufacture of beer, 
ee re pa rd should be, water, malt (barley), hops, and yeast, 
sage oh _— possess not only a practical value for the 
idee) 2 : ae Special points of interest for the chemist and the 
ystery erg has long been, te the uninitiated, a 
notion ith the water of Burton-on-Trent, the prevalent 
ae “sh lat It 18 the river water Which possesses some special 
The fact is, however, that it is the 
off 1e district which is so well adapted for the manu- 
er, and, although the effect isnot yet clearly understood, 
* 
Molyoens geen: Trent its History, its Waters, and its Breweries.” By William 
ter Beer? Dr. Bushnan. WS. Orr and Co. 
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the cause has long been well known to chemists. It arises from the 


presence in the water of “earthy sulphates and carbonates” and 
the absence of organic matter which is fatal to the brewing process, 
Analysis has shown the Burton water to contain nearly 19 grain 
of sulphate and 15 grains of carbonate of lime to the imperial 


gallon (besides sulphates of potassa and magnesia), and the theory is 


that these alkalies combine with the acid of the malt extract, and, 
in the form of insoluble salts, are precipitated and carry down with 
them the nitrogenous substances which it is desirable to get rid of 
in the brewing process ; so, for the same reason that the presence of 
salts of lime and potash in the Burton water is advantageous, that 
of organic matter would be injurious, and the freedom of the water 
from the latter is therefore very advantageous to the brewer. 
Should any of my readers desire further information on this subject 
for practical purposes, they may obtain it in the able article o 
“ Beer,” in Dr. Muspratt’s ‘ Dictionary of Chemistry,’ or in those on 


the same subject in Ure’s ‘ Dictionary of Arts,’ and Watts’s ‘Dic. 


tionary of Chemistry while Mr. Molyneux’s work, already named, 
also contains an excellent chapter on the “ Waters of Burton,” and 
the effect upon them of the strata through which they percolate. 
Malt, as every one knows, is barley steeped and dried. There 
are various kinds of malt, known as pale, amber, brown, and black, 
of which the first-named is employed in brewing pale ale, and the 


last (which is roasted like coffee) is used for colouring porter. 


Barley undergoes two kinds of change during its conversion ito 
malt, the one morphological, that is to say, in its plant life, the 
other chemical. In order to effect the conversion it is steeped for 
two or three days in water, then spread out upon a floor to germr 
Piss nate, and when it has sprouted to a certall 

‘os length it is taken to the kiln to dry,and in the 


shot forth during germination, are broken 0 
and the grain assumes to a great extent Is 
original appearance. The annexed woodeuts 
will render the morphological change app 
rent to the eye; Fig. 1 being a grain of barley 
with the husk removed to show the embryo; 
 Fies, 2 and 3 the same alter germination. 
But a chemical change, not so easily understood, also takes 
place in the malting process, and I will endeavour ina few sentences 
to make it as clear as possible. For our purposes, the barley may 


* These woodcuts, and some others in this article, have been copied, with 
permission of the publishers, from the plates in a beautiful and interests 
‘On Strong Drink and Tobacco Smoke, by the late H. P. -rescott, oa 
published by Messrs, Macmillan and Co, Frequent references will be made 
work, Mr. Prescott died recently of consumption, and his book has 0 
through the press, and edited, with much good feeling, by Professor Huxley. 
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be said to be composed of two main constituents, albumen and starch, 
and during the germinating process the albumen is converted into 
a new substance, diastase, so called from its property of being able 
to split up the other constituent of the grain, starch, into dextrin 
or gum, and sugar. The object of this chemical change in nature 
is to supply the embryo of the plant with a soluble pabulum or 
nutriment; but as in malting the germination is arrested at an 
early stage, the starch is converted into soluble gum and sugar, 
merely to be extracted in the mashing proccss which follows at the 
brewery. The result of this extraction is to produce the “ worts,” 
or “wort,” the stock, so to speak, of the beer. 

The morphological changes which take place in the growth of 
the barley, either during germination or subsequently, are deeply 
interesting, and an illustrated account of them will be found in 
Mr. Prescott’s work referred to, whilst a detailed description of 
the chemical changes to which the grain is subject is contained in 
the various articles on “ Beer” (more especially Dr. Muspratt’s) in 
the Dictionaries already quoted. These are, however, beside our 
purpose, and we must now pass on to the other materials ‘used In 
brewing, namely, hops and yeast, both of which are as interesting 
as malt to the chemist and botanist. 

The hop-plant belongs to the same botanical group as the stinging 
nettle (Urticacew:) and is cultivated chiefly in the counties of Kent, 
sussex, Surrey, Worcester, aud Hereford, and also imported from 
the Continent. The bitter principle which it contains, and which is 
extracted in the boiling process of the brewer, is called “lupulite,” 
and It is found in the fruit, which isso well known as hard!y to need 
description. For the euidance of my readers, however, J will extract 
ashort account of it from My, Prescott’s work, accompanied by such 
of the figures as seem essential :-— | 

“The fruit of the plant,” he says on p. 40, “(techmically called 


strobilee), which is so largely used in brewing, consists of a series of 


ehicate green, semi-transparent bracts. attached to a-commnon stalk 
ig. 4) and overlapping at their edges in a very elegant manner, 
@ seeds are minute, flattened. conical berries of a light-brown 
mg they are attached to the bases of the bracts (Fig. 5) which 
; their lower edges to afford additional support, 
Ihe bract is covered by another exter- 
the outer peed -cout is a beautiful transparent 
on this he, countless numbers, minute golden- 
ured oval bodies which 
These granules are on the bracts, espe- 
Where the seed Is lodged ; they are also pr 
ou the leaves of the plant. When one of these 
518 placed in water 


or nitric acid is added, it immediately bursts, wad - the 


are the lupulite so Vuluable to the 
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coloured matter discharged is seen to consist of excessively minute 
somewhat spherical, particles of an oily nature, that move freely and 


Fic. 4. F 1c. 6, Fic. 5, 


with great rapidity amongst each other with a tremulous motion 
This peculiar motion may at times be observed in the contents of the 
granules before they are broken.” * ** “A common practice 
amongst hop-buyers is to take a small quantity of the dried hop- 
fruit, place it in the palm of one hand, and with three or fom 
knuckles of the other, to chafe and bruise it. The value of the 
sample is judged of by the aroma it emits and the sticky almos 
resinous stains left upon the hand. This is a rough but efiective 
way of judging both of the number and produce of the /upultt 
granules by crushing them. Good sound hops will yield about 
one-sixth part of their weight of these grains. Analyzed by the 
chemist they are found to contain, besides a volatile oil, no fewel 
than thirteen substances, more or less in combination with each 
other. But it would appear that to the volatile oil, soluble in water 
and alcohol, and the bitter principle, Zwpudite, the most valuable 
properties of the fruit are due.” 3 | 
I have made this somewhat lengthy extract from Mr. Prescott s 
book for a twofold reason ; first, because it conveys In brief and clear 
terms all that is interesting to us, in this portion of the subject, and 
secondly, because I consider that his powers of observation and his 
practical researches deserve to be prominently noticed. In another 
part of his book he tells us that he examined the spent hops of 
breweries and found that not more than. one-half their up we 
made available, a circumstance which shows how necessary it 18 
call into requisition, more largely, the services of scientific men, evel 
in our most commonplace manufacturing processes. 
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Yeast is a lowly unicellar plant called Torula cerevisiw. The 
growth of its cells (which on examination with the microscope are 
found to contain minute nuclei) has been ably described * by an 
eminent botanist (Dr. Henfry), who obtained some fresh wort in 
which fermentation had commenced and placed a drop of the liquid 
under the microscope. At first, he says, these globules enlarged 


‘until they attained a certain size, and then they remained unchanged 


foratime. Next, a little point-like bud was seen to project from 
one portion of the cell-wall, and this grew until it attained the same 
size as the parent cell. This occupied about three hours, and by a 
repetition of the process sixteen cells were developed from a single 
one, After a time the growth slackened and at length it ceased, the 
observer believed, “ undoubtedly because all was removed from the 
liquid which could serve for 

ther growth.” ‘The following Fic. 7. Fis. 8. 
woodeuts represent the micro- 
scopical appearance of the cells 
of the yeast fungus, Fig. 7 being 
that found at the bottom, and 


stance," at the top of the liquid; 
the growing globules will be seen in the former, from which my 
microscopical readers will perceive that the plant multiplies by the 
Well-known but incomplete process of fission. 

These, then, are the materials which should be employed in the 
brewing of good ale. Water, free from organic matter and con- 


tang sulphate and carbonate of lime ; barley, in the form of malt ; 


hops, and yeast ; and although the reader will have gathered from 
the preceding short account of these substances, what leading prin- 
crples are involved in their use and treatment, I propose briefly to 
recapitulate the changes which occur in the brewing process, before 
attempting to describe the practical operation. In the malting or 


— germination of the barley the albumen in the grain becomes con- 


Ack ed into diastase, the property of which is to change the sturch 
(also constituent in the barley) into soluble dextrin or gum, and 


— Sugar, and consequently the malt possesses a sweet taste which is 


not present in the grain previous to malting. In the mashing 
Process, this sweet substance is washed out of the malt, and with 
the water employed for the purpose goes to form the “wort,” or 
stock of the beer. This “wort” is subsequently boiled with hops, 
Which contain a bitter principle, lupulite, and an essential oil, of 
: * the effect is to impart a bitter aromatic flavour to the beer, 
oh pie time as the chief organi constituents of the wort are 

Wed, And finally through the introduction of yeast, a minute 


Ogtaphic Dictionary’ (article “ Yeast-Plant”’), from which, with the 
* permission, the woodcuts are copicd. 
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plant, the cells of which multiply with incredible rapidity, fermen. 
tation is set up, the chemical effect of which is to convert the sugar 
contained in the “ wort,” into carbonic acid and alcohol. 

The brewer takes care, however, to stop the fermentation at 
certain stage, so that a portion of the sugar may remain uncon. 
verted, and the chemical change is then completed in the cask or 
bottle, the carbonic acid being held in solution until the beer is drawn 
or otherwise exposed to atmospheric action. This gives to good bee 
its brisk sparkling appearance and puts a head upon it: in no case 
ls the effect so conspicuous as in the bottled German beer and Eng- 

lish and Scotch pale ales, which continue to effervesce and sparkle 
like champagne, long after the liquid is poured into a tumbler. 

Passing now from the theory to the practice of brewing, I pro- 
pose to conduct my readers through some portions of the magnit- 
cent establishment of Messrs. Allsopp and Sons, of Burton-on-Trent, 
where all that science and skill can accomplish has been done to 
perfect the process. Let us commence with the malting; and the 
reader must imagine himself in a large chamber (one of several 
devoted to this purpose), one end of which is partitioned off for the 
steeping process. ‘This side of the room, which forms an elongated | 
trough, is divided into squares, and partly floored with a number 
of perforated tiles, which serve to drain off the water; and when 
the barley is sufficiently steeped, it is turned out upon the chamber 
floor, close to the trough. Here it is kept within certain limits, by _ 
means of a removable partition consisting of boards, which can be 
fixed between the columns that run across the chamber parallel to 
the steeping-trough, or removed at pleasure; and the barley is then 
said to be in the “couch,” where it is gauged by the Excise. After 
gauging, the partitions are removed and the steeped barley is spread 
evenly over the chamber floor to germinate: the germination having 
reached the proper stage (as already described), it 1s conveyed to 
the kiln to dry. But at Allsopps’ the transfer of the barley trom 
the germinating floor to the kiln is only the passage from one chamber 
to another immediately adjoining ; and unless his attention is direc 
to the floor, the uninitiated visitor would observe nothing 0 this secon 
chamber to denote its function. The floor is paved with perforated 
tiles, and in the kiln pit underneath, which is the same s1zé as the 
upper chamber, there stand a series of open furnaces, oF giganti 
braziers, in which coke fires are lighted when the kiln 1s 10 use. we 
the fires there is a contrivance called a disperser, by which the hea 
rising from these furnaces is equalized over the whole surtace ; al 
when the spectator looks up at this disperser, he perceives a : 
the perforations in the tiles of the kiln floor above, and W “os 
allow the heat to penetrate to the malt. After kiln-drying : 
barley, or as it is then called, malt, is subjected to one more proc*’® 
namely, screening. ‘This consists in allowing it to run over a 
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lique screen, and during its passage the malt dust and radicles are’ 
moved. ‘These make an excellent food for cattle, varying in value 
from 5l. to 71. per ton, according to the requirements of the season. — 
This completes tle malting process; and now we pass on to the 
brewing, which commences with the grinding of the malt. By 
means of a “Jacob's ladder,” it is conveyed to an upper story, and 
there allowed to fall into ‘a hopper, which feeds a pair of smooth 
rollers, very similar to those used in an oil mill for rolling linseed. 
Being thus split, and partially ground, it is carried along the chamber 
floor by means of an Archimedian screw, and passed through a hole 
in the floor into a large hopper in the story below. This hopper is | 
fixed above the “ mash-tun,” or ‘‘ mash-tub,” where the ground malt. 
ismixed with water at a temperature of 170° to 180°, and undergoes 
the mashing process. ‘The room in which we are now supposed to 
stand contains eight such tubs, each capable of treating fifty quarters 
of malt, and two of them are shown in Plate II., the one closed and 
the other open. I was, unfortunately, unable to obtain a sketch, 
which would fully illustrate the mashing process, but will endeavour 
to make it as clear’ as possible with the means at my command.* 
~ The mash-tun has a false bottom, composed of radiating sections, — 
the object of this being to take them out to clean after each mashing. 
Then there revolve in the tub two kinds of apparatus, the one for 
“mashing,” the other for “sparging,” to be explained presently. 
An upright spindle revolves in the centre of the tun; and rotating © 
with it, 1s a strong horizontal wooden pole, having one end affixed 
tothe central spindle, and the other end, to which a cog-wheel is at- 
tached, resting upon rack-work that runs completely round the inside 
ofthetun. The arrangement will be better understood if the reader 
pictures to himself one of those “ roundabouts,” on which children ride 
| atfans, with the horizontal pole resting on rack-work, which is visible 
in the plate. Along the rotating horizontal pole there are placed — 
 “veral beaters, somewhat resembling the rakes upon a reaping ma- 


chine, but armed with teeth on either side. I have sketched (Fig. 9) 


Fic. 9. 


ry, \ \ — 


= 


ie -§ these beaters with a portion of the horizontal pole, and by a > 


® mechanism the beaters are made to revolve vertically in the 


All the. pase 
Messrs, Alls” plates are capicd from photographs kindly lent ae by the 
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mash, whilst the pole to which they are attached rotates horizontally 
so that the whole contents of the tun are thoroughly beaten and mixed, 
This operation has really a very novel and interesting appearing 
_ to one who has never witnessed it before. As the observer stands 
looking into one of the openings in the mash-tun, nothing appears to 
be going on in the mash so long as the beaters are on the side opposite 
to him, but presently a slight undulation of the surface announces 
their approach. Slowly the pole, with its beaters, moves round 
towards the side where the spectator stands ; the undulations become 
more marked, until at length the revolving arms make their appear. 
ance, breaking up the surface and creating a great commotion. After 
the round is completed, the apparatus is stopped, and the mash is 
left undisturbed for some time, the process being repeated at regular 
Intervals. But there is another rotating apparatus of a very simple 
kind attached to the central spindle, and that resembles in appearance 
and action the horizontal discharge-pipe at the back of a waterng 
cart. It is in fact a copper pipe, of a suitable shape, with holes 
drilled along its whole length, and may be seen on looking through 
one of the openings in the mash-tun (see Plate II.). After the 
strongest portion of the “wort ” is obtained from the malt by the 
mashing process already described, it is dosed with a shower of hot 
water, poured upon* it from this rotating pipe, which is called the 
“sparge,” the operation being termed “sparging.” At the bottom 
of each mash-tun there are four pipes through which the wort s 
drawn off, and these pipes lead into a main which conducts the 
liquid into the “ underback,” an intermediate vessel between the mash- 
tun und the boiling copper, where, as the name indicates, the proces 
of bowling with hops is carried on. 
The boiler is an open copper cauldron or kettle, set in briek, ant 
heated from beneath. It has a capacity of about seventy barrels: 
and when the requisite quantity of hops is deposited in It, sap | 
is admitted through a pipe connected with the “ underback, F 
which the liquor has been run from the mash-tun, as already de 
scribed. The feed-pipe bends over the opening of the copper, wil 
at the bottom of the same vessel is another pipe, through which : 
when the boiling is complete (and the liquor 1s well stirred dune 
the process), the boiled wort, or unfermented beer, is run off ut 
“hop-backs.” ‘These, again, are intermediate vessels, square si 
cisterns, with false bottoms, which act as a sieve, and the aps 
running the liquor into them is to free it from the spent hops ¥ 
which it is accompanied, betore cooling and fermentation. i 
A word concerrgrg the spent hops. After the hquor 
allowed to drain from them in the hop-backs, they are eo 
hydraulic presses to extract any wort that may still remain ©" 
and are then packed and sold as manure. -vatots 
From the “ hop-backs” the wort runs into the 7 frig” 
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of which there are two or three descriptions, some of them occupy- 
‘no the floors of enormous chambers, which are moreover open to 
the external atmosphere through the peculiar construction of the ° 
windows. The principle of these refrigerators is, however, always 
the same, the hot wort being allowed to flow over a series of tubes — 
through which cold water freely circulates. Sometimes the tubes 
form a spiral coil, at others they run in parallel rows, covering the 
entire floor of the chamber, but in every case they slope in an inclined 
plane, so that when the wort is poured on at the higher end it flows 
down slowly to the lower, becoming cooled in its passage. In 
winter the cold air, which is admitted on all sides into the cooling 
chamber, suffices to reduce the temperature of the wort in its passage 
‘| HE down the inclined plane, but in summer it is necessary that the 
|} EE © water which flows through the pipes should be made as cold as 
“| HE possible; and at Messrs. Allsopp’s, water is cooled on a large scale 
for this purpose by the evaporation of ether. This is done out- 
4 4@ side of the main building, and the water thus cooled is con-— 
9 ducted all over the brewery, not only into the wort-retrigerators, 
"4 but wherever a low temperature is found requisite in the brewing 
ti From the coolers the wort is next conveyed into the “fermenting 
rounds,” capacious vessels, each holding from 15 to 90 barrels, and an 
idea may be formed of the magnitude of the operations carried on at 
Allsopps’, when it is mentioned that the new brewery (there are two) 
two fermenting rooms, each containing 136 such vessels, conse- 
quently above 4000 barrels of beer may be fermented at one time. ‘ 
Plate IIT. represents a portion of one of these fermenting chambers. 
The principle involved in fermentation has already been described, as 
the conversion of the saccharine matter in the wort into carbonic 
acid and alcohol. As my readers are no doubt well aware, it is 
ellected by adding to the wort a quantity of fresh yeast from a pre- 
ey brewing, and such an amount of carbonic acid gas 1s generated 
the invisible gas occupies the whole space between the surface 
of the fermenting liquor and the rim of the vessel. A very curious 
elect shown to visitors is to pass a hat through ‘the apparently 
mbt space over the liquor in the fermenting vessel. This hat at 
— he the invisible gas, which may tlien be poured into 
. sravity of the carbouic acid gas they have been 
making, by pouring one glass vessel to 
refer to the method in which, 
» the superfluous yeast is utilized, for it 1s only at these 
ssablishments that every waste product 1s to good 
_ <irst, as much of the ale as possible is allowed to 
drain from th 1 of the ale as p . | 
is placed 1 é yeast, and then it is press-packed. The sult yeast 
etween suitable cloths and transferred to hydraulic presses 
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of low power, which reduce it to pretty much the same consistene 
as the imported Dutch yeast. In this condition it is packed mi 
exported to France for distilling purposes, 

The rationale of the fermenting process is not as yet th 
roughly understood, but it is known that the surface yeast is formed. 
by the nitrogenous matter contained in the wort being carral 
upwards by the bubbles of the generated carbonic acid gas, When 
this fermentation is carried on at a temperature of from 65° to 9(? 
Fahrenheit, as it is almost always in England, the yeast; invariably 
rises, and im Germany this is called “ Obergihrung,” or top. 
fermentation ; but in Bavaria and elsewhere abroad, the fermenting 
process is often carried on at a lower temperature, and then it is 
called “ Untergahrung,” or “bottom fermentation,” for in that 
case the yeast does not rise, but the nitrogenous matter sinks to 
the bottom and forms a slimy sediment. This is the essential 
difference between the Continental and English methods of brewing: 
except perhaps that abroad a larger portion of saccharine matters 
left in the beer, which, under a cool temperature is gradually con- 
verted into carbonic acid and alcohol in the vessels into which t 
is subsequently conducted or poured, and the result is a rich effer- 
vescing beverage. I am indebted to my friend Mr. Fenton, the 
Secretary of our Embassy at Munich, for some interesting part 
culars concerning the method of brewing in that city. “ Obergil: 
rung,” or “ top-fermentation,” is there conducted at 15° to IT 
Reaumur = 66° to 71° Fahrenheit, and “ Untergihrung,’ o 
bottom fermentation, at 12°? R. = 59°F, The process 1s not camel 
on as with us on the floors of the brewery, but in specially con 
structed subterranean chambers (“Gihrkammer”) in which the 
temperature is kept low by means of ice, and thence the beer 8 
conducted by pipes into the vessels in which the fermentation 8 

n England, as abroad, in the best breweries, the bee 3 
conducted after fermentation into barrels specially constructed fo 
the purpose, in which the fermenting process is completed. Ths 
at Allsopps’ and other large breweries is called the * Union 
system, long rows of barrels being connected together by 4 hot 
zontal pipe. The barrels are raised above the floor, suspended 
uw frame, and are made to revolve on their axis precisely the same 
as a revolving barrel-churn. The chamber in which they a 
placed is called the “ Union-room,” or tunnery, and tue I : 
will form a fair idea of its extent and appearance by pees * 
the Plate (L.). ‘There are two rows of barrels as shown 2 ™ 

* The German system of mashing is also entirely different from the English. 
believe that the best book published abread on the Continental system of ae 
is ‘Die Bierbrauerei,’ by Elciss, published at Augsburg, doth edition, 1869, a 
0 florins; but L was unable to procure it in time for the preparation of this ess) 
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and between the rows runs a long tank, i which 
ihe superfluous yeast 1s collected. This is done by means of a 
gman-neck” pipe, a Syphon acting inversely, and the arrangement 


rill be understood from the following woodcut (Fig. 10), where a 


Fig.. 19. 


: => \ 
\ \\ 
\\ 
\ 


is one of the barrels containing the imcompletely fermented beer. 
B the swan-neck, c.a portion of the long*tank or receptacle for the 


_ yeast (Fig. 10). The latter contimues to rise slowly whilst the 


beer remains in the barrel, beige carried upwards (us during active 
lamentation ) Ly the escapmg carbouic acid gas, and having risel) 
into the “ swan-neck,” if may be seen slowly bubbling over into the 
tank, The temperature of the beer during this process is regulated 
by a tlow of water through an imgemiously contrived: tubular 
apparatus, Which can be imserted into or withdrawn at pleasure frou 
the barrel, through an oblong aperture im front (see Fig. 10); and 
when the beer is cleared of the remaining impurities it is drawn off 
by boys who creep underneath the barrels and open a tap attached 
to a Ppe, first into large vats and then into , casks for sale. 
The object of allowing the barrels in which fermentation is Com- 
pleted to revolve, is simply that they may be cleansed after cach 
operation, : 

It has, of course, been impossible for mc within the short huts 
of an essay, professing to deal with the social as well as the scientific 
aspects of this question, to describe fully either the principles or 
Practice of brewing ; but J hope enough has been said to convey to 
the reader a fair idea of both + and there now remain to be Con- 
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sidered: Ist, how beer is injuriously affected during or subsequen 
to its manufacture; and 2nd, what social results follow from it 
adulteration or abuse. Those who have mixed much with artis 
know well that they seldom drink the fine Burton ale, and if ther 
do, it is often adulterated atter it leaves the brewery; but with ; 
view to ascertain what they really do drink, I have obtained from my 
friend Mr. Norman Tate, F.C.S., Analytical Chemist of Liy rpoul 
who has interested himself deeply in this question, a report upon 
the Liverpool beer, which is as follows :— 
‘* The results of the examination of twenty-five samples of beer 
of the kinds known as ‘sixpenny,’ and ‘eightpenny,’ purchased in 
the ordinary way from public-houses in different parts of Liverpod, 
showed that the quantity of alcohol varied in these samples from 
2:2 per cent. (by weight) to 5°62 per cent., the percentage in 
fourteen specimens being under 4, very little difference being 
observable in this respect between the sixpenny and eightpemny. 
The general results convinced me that fully half the samples wer 
not genuine preparations of malt and hops. One undoubtedly con- 


tained tobacco: another, of a dark colour and rather hard unpleasant | 


taste, gave unmistakable evidence of the presence of sulphate of 


‘ron ; whilst two others contained such a quantity of common sal 


as could not be accounted for by the presence of that ingredient m 
the water used for brewing, or by any other ordinary cause. Sugar 


-also appeared to have been added in one case, and in another car 


bonate of soda, {did not find in any of these specimens indications 
of coceulus indicus, or picrie acid, said to be frequently used for 
adultcrating beer (I have found picrotoxin, the active principle 
cocculus indicus on a previous occasion), but that. other matters, 
such as liquorice, gentian, and other drugs, not of an myunots 
character, but nevertheless adulterants, were present I have not 
the least doubt. Several of the samples were ot an. objectionable 
character owing to bad brewing or bad keeping, and, in one oF two 
instances, the quality was so bad that it is difficult to magine how 
any persons can be fourd to drink such vile stuff. Only eleven 
out of the twenty-five were of what I consider really cood as 
One of these was a sample which I purposely obtained, knowing ; 
to be brewed by a leading firm at Burton, and to have een kep 
with great care by the person trom whom I procured it. 

“With regard to bitter beers | obtained somewhat better results, 
so far as general quality is concerned, with the exception, pio 
that the use of other bitters than hops seemed to be rather the 1 
than the exception. Although it is difficult or even 1mpossl 
always to detect these bitters by distinet chemical tests, yet my 
experience of such drugs has made me so familiar with their 
that L have no hesitation in saying that quassia, 
ventian, rue, camomile, and orange-peel had been used. 
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and wormwood, however, seemed to me to be the bitters in most 


reneral use, the quantity of the latter m one case being so great as 


~ fo make the beer positively nauseous. One sample, which appeared 


ts me to be flavoured with orange-peel. possessed a Warm, some- 
rhat spicy taste. which was very apparent m the residue after 
evaporation, indicating the addition of something more than the 
ordinary ingredients.” 
This report, it will be seen, affords experimental confirmation 
of what was said by Mr. Glover at the Liverpool Workhouse 
meeting, and it will therefore be interesting to maguire a little 
further into the matter. Our authorities tell us that the followme 


substances are emploved to adulterate beer. “ Cocculus indicus 


imultum (an extract of cocculus cndecus). colouring, honey, hartshorn- 


shavings, Spanish juice, orange-powder, ginger, grains of paradise, 


quassia, liquorice, carraway seeds, copperas, capsicum, mixed drugs.” 
These, we are told, “ were seized at different breweries 12 London, 
and at brewers’ druggists laboratories.”* In addition, sulphuric 
aad, alum, salt, Datura stramonium. picric acid, aud other sub- 


stances’are mentioned by difierent writers. 


Of Datura stramonium Mr. Prescott says,t “It las been 
irequently used by desperate characters for hocussimg or stupefying 


the intended victim of a robbery by surreptitiously adding it to his 
beer at the public-house bar. It is the seed of the Thorn-apple, a 


native of Greece, and belougs to the same family as the tobacco- 
plant.” The same author also describes very minutely the micro- 


scopical structure of the various seeds which ought, and which. 
ought not, to be used in the preparation of beer, including barley, - 


cocculus indicus, grains of paradise, and Datura stramonvwm, 
dts being to facilitate the detection of fraud and crime ; and 
1 Would recommend my nucroscopica! readers, who take au uitercst 


In the question, to examie these various substances with the uid of* 


amucroscope and Mr. Prescott’s beautiful diagrams. 

{the various adulverants named, sul phate of iron, alum, and sult 
are employed to give beer a “head” or iroth (salt to stimulate the 
hurst as well ); swiphuric acid is used to “ bring it forward,” or 
of and to Lew beer the character of old ; carbonate 
0 aud substances are mixed with beer 
or puugency, and io disguise the true 

e drink. | | 
for all tins doctormy has already been touched 
PUT It may be as well to explain its cause more fully. At 
Opps and other large Burt breweries (al id Lit douvt i 
of the House of Commons” Seo Watts’s Dictionary 
“Strong Drink obaceo Smoke,’ p. 3% 


oh. 
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smaller respectable country breweries) the capital embarked in the 
trade is large enough to admit of the beer being perfectly fer 
mented and freed from impurities or substances likely to caug 
acetification ; the beautiful system employed by Messry, Allsop 
for that purpose has been described. But many brewers really sl] 
their beer, not at the brewery, but in their own public-houses, and 
they have not sufficient capital (or it may be they are too anzios 
to make money) to give their products sufficient time to become 
fit for consumption. The beer is sometimes drawn off from the 
fermenting vats into the barrels in which it is to be sent out, with 
the bung holes open for the escape of superfluous yeast; as littl 
time as possible is given for it to “fine,” and it is sent out to the 
public-house with orders to return any that is unconsumed when 
it begins to turn sour. I do not pretend to be initiated into 
the mysteries of “ brewers’ druggists’ laboratories,” nor the secrets 
of those who emplcy their fraudulent compounds; but certain it 
is, that carbonate of soda is used to neutralize the acidity of the 
spoiled beer, and various drugs and chemicals are then added to 
unpart to it an artificial flavour and counteract the alkaline taste, 
until, as Mr. Tate remarks, itis “difhenlt to imagine how any 
persons can be found to drink such vile stuff.” But when we 
remember that three-fourths of the persons who do dmnk it ae 
drunk already, the mystery is solved. Not only are the lower 
kinds of beer thus doctored, but they are often mixed wih 
Allsopps’, Bass’s, and other fine ales, so that it is the mteres 
of those firms not only to suppress adulteration, but to do ther 
best to assist in providing the humbler classes with a cheap pure 
beverage, which it will not pay the vendors to sophisticate. 

So far, repressive legislation has been a dead letter ; we hea 
now and then of the Act of Victoria 23 & 24, ¢. 84, being put m 
foree to prevent the sale of grossly adulterated food, or tea, but 
although brewers will tell us that the Excise would punish adultera- 
tion severely, do not recollect ever having noticed a pone 
Pubhe analysts may be appoimted under this Act, and it 1s to 
hoped that the time is not far distant when this course W 
adopted, and the doctoring of what is really the staple cst 
our people may be reduced to a minimum, if not entirely prevel ‘h 

But we have another question to consider in connection - 
the effects of beer upon our population, and that 1s its “si 
reputed strength. For this purpose have compiled the 
tible, partly from the Dictionary articles referred to, and partly ) 
analyses made for me by chemical triends. ; br 

A glance at this table and a moment’s reflection will show in 
English beer-drinkers are so often drunkards, whilst eins 8 
indulge in a similar beverage to the same extent, are sl haan 
sober. It may be safely said that the percentage ot aleohol in GE 


pa 
| 
t 
4 
{ 
‘ 


1870.) Beer, Seientitically and Socially Considered. 


wer is on the average half as great as in the English, so that 


rhere an Englishman drinks a pint, a German may partake of a 
quart; but when we. look at the character of the beer drunk by the 
intemperate classes in England, and compare it with that of the 
poorer people abroad, we may unhesitatingly assert that less injury 


Percentage of 


Name of Beer. | 
Mait Carbonic 


Barclays London Porter 5-4 6°0 0°16 44 
Dreher's Vienna Beer* 4°62 
Low Brussels Beer (Faro)... 4-9 2°9 0°2 
Bavarian Draught Beer (44 26 
Sweet Bohemian Beer (Prague 3°9 10°9 | 85°2 
Liverpool Loctored beer (My. Tate’s test ) 
Sweet Brunswick Beer (Mum) . 45°06 


would anise from drinking half-a-galion of German beer than from a 
put of English ale. And agam. when we compare the Berlin 


“Wassbier,” which contains 1-9 per cent. of alcohol; with the lowest 


Liverpool beer, which Mr. Tate found to contain only 2-2 per cent.. 


and consider that whilst the Prussian artisan may imbibe his beve- . 


rage all dav long from quart tankards with mmpunity, an English 
labourer will suceuml, to a few glasses of the public-house trash ; 
What other inference can be drawn. than that it is not the beer 
but the drugs it contains which affect the brain’ I have been 
told that Enclish labourers will not take, kindly to German beer; 
It Is hot strong enough for them. This is quite true of the present 
generation ; how should it be otherwise. when their taste has been 
‘orrupied by cocculus indicus, tobacco, aud salt’ But unless the 


Vocates Or temperance STTENUOUSIY SUPPOrt tue mntroauction of 


mud, pure, cheap drink (for the Englislmuan uot alone buys bad 


r, but pays three or four. ave in some cases five or six times as 
much for it as the German does for his unadulterated DEVELage 
unless, | Say, @ vigorous effort is made to change the taste of the 
LeXt generation as it grows up, the same diflic uliv will still remain 
to be overcome by posterity, 

ie d now let me. i conclusion. refer to tue data which have 

given by an eminent Swise social economist, to show (us J 
ave done elsewhere? | that comparative sobriely is the result of 
For this test. 


au indented, through the KipGuess 3} Dy. Frankland, Lo 
of the Royal College of Chemistry. 
ie German Working VE Moy nue! Lice 
Uvrieres qe la Cherbuliez . Paris 


YOL, Vu. 
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the introduction of beer, and the displacement of stronger drinks 


_ The canton of Soleure in Switzerland was formerly very inten. 


perate, now it is much improved. This is partly attributable t 
the opening of small shops where good coffee (a thing uknom 


to the poorer classes in England) along with small white rolls ani 


butter are sold; but concurrently with that, a change has taken 
place in the alcoholic drinks of the people, which is represented by 
the following figures, denoting a Swiss measure of 14 litre:-— 


Consumed in Swiss Wines. Foreign Wines. — Beer and Cider, Brandy, 


~The total consumption of alcoholic liquor, therefore, had in- 
creased altogether nearly 30 per cent., but the beer consumed was 
augmented threefold, whilst brandy had fallen off 4 per cent.! 


Couple this experience with the fact that the Germans drink 


certainly as much, if not more beer than we do, and are sober, 
whilst we are perhaps the most drunken nation on the earth, 
and I conceive no one will dispute the proposition so often at- 
vanced by me, that as claret and light Continental wines are slowly 


reforming our middle classes, so will it be necessary to introduce 


mild, pure beer as a staple drink, in order to attain the same end 
amongst the labouring population. Until that is done, I am com 
vinced that not all the efforts of temperance advocates (whose 


self-denial every one must admire and respect), neither lectures, 


tea-meetings, denunciation, nor repressive legislation, will aval 
anything beyond saving here and there a drowning wretch irom 
the flood of poisoned liquor with which our large towns are deluged, 
but such a change as I have suggested being accomplished, I be 
lieve that, with the spread of education, and the introduction of mot 


rational amusements than those now offered to the humbler classes, 
- repressive legislation will be no longer needed; the ranks of ot 
criminals, paupers, and lunatics will be thinned, and it 1s‘t0 be 


hoped the foulest blot will in time be removed from our nation 
escutcheon. | 


Il. SPIRITUALISM VIEWED BY THE LIGHT OF 
| MODERN SCIENCE. 
By Crooxss, F.RS., &. 


Some weeks ago the fact that I was engaged in investigitts 
Spiritualism, so called, was announced in a contemporary; 
consequence of the many communications I have since recelV 
think it desirable to say a little concerning the investigation W 


Ihave commenced. Views or opinions I cannot be said to posses 


* The ‘Atheneum.’ 
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ona subject which I do not pretend to understand. I consider it 
the duty of scientific men who have learnt exact modes of working, 
to examine phenomena which attract the attention of the public, 
‘order to confirm their genuineness, or to explain if possible the 
clusions of the honest and to expose the tricks of deceivers. 
Bat I think it a pity that any public announcement of a man’s © 
investigation should be made until he has shown himself willing to 


speak out. 


A man may be a true scientific man, and yet agree with Prof. 
De Morgan when he says,—‘ I have both seen and heard, in- 
a manner which would make unbelief impossible, things called 
iritual, which cannot be taken by a rational being to be capable of 
explanation by imposture, coincidence, or mistake. So far I feel the 
eround firm under me; but when it comes to what is the cause of 
these phenomena, I find I cannot adopt any explanation which has 
yet been suggested. . . . The physical explanations which I have 
seen are easy, but miserably insufficient. ‘The spiritual hypothesis 
ssuticient, but ponderously difficult.” 

Regarding the sufficiency of the explanation I am not able to 
speak, That certain physical phenomena, such as the movement — 
of material substances, and the production of sounds resembling 
electric discharges, occur under circumstances in which they cannot 
be explained by any physical law at present known, is a fact of 
which I am as certain as I am of the most elementary fact in 
chemistry, My whole scientific education has been one long lesson 
in exactness of observation, and I wish it to be distinctly under- 


‘stood that this firm conviction is the result of most careful investi- 


sition. But I cannot, at present, hazard even the most vague 
hypothesis as to the cause of the phenomena. Hitherto I have 
“9 nothing to convince me of the truth of the “spiritual” theory. 
u such an inquiry the intellect demands that the spiritual proof 
_ be absolutely incapable of being explained away; it must be so 
sinkingly and convincingly true that we cannot, dare not deny it. 
“a raraday says, “ Before we proceed to consider any question in- 
Mug physical principles, we should set out with clear ideas of the 


naturally possible and impossible.” But this appears like reasoning 


| Ma circle: we are to investigate nothing till we know it to be 


— whilst we cannot say what is impossible, outside pure mathe- 
cs, till we know everything. 

Bh the present case I prefer to enter upon the inquiry with no 

: net notions whatever as to what can or cannot be, but 

ap bi senses alert and ready to convey information to the 
bre pring, as I do, that we have by no means exhausted 

leas . howledge, or fathomed the depths of all the physical 

si +f remembering that the great philosopher already quoted 
»™ Télerence to some speculations on the gravitating force, 
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“Nothing is too wonderful to be true, if it be consistent with th 
laws of nature; and in such things as these, experiment is the beg 
test of such consistency.” 

The modes of reasoning of scientific men appear to be generally 
misunderstood by spiritualists with whom I have conversed, and 
the reluctance of the trained scientific mind to investigate this 
subject is frequently ascribed to unworthy motives. I think, there. 
fore, it will be of service if I here illustrate the modeg of thoucht 
current amongst those who investigate science, and say what kind of 
experimental proof science has a right to demand before admitting 
a new department of knowledge into her ranks. We must not nix 
up the exact and the inexact. The supremacy of accuracy must be 
absolute. | 

The first requisite is to be sure of facts ; then to ascertain con 
ditions ; next, laws. Accuracy and knowledge of detail stand fore- 
most amongst the great aims of modern scientific men. No obsern- 
tions are of much use to the student of science unless they ar 
truthful, and made under test conditions; and here I find the great 
mass of spiritualistic evidence to fail. In a subject which, perhaps 
more than any other, lends itself to trickery and deception, the 
precautions against fraud appear to have been, in most cases, totally 
insufficient, owing, it would seem, to an erroneous idea that to ask 
for such safeguards was to imply a suspicion of the honesty of some 
one present. We may use our own unaided senses, but when we 
ask for instrumental means to increase their sharpness, certainty, aul 
trustworthiness under circumstances of excitement and difficulty, 
and when one’s natural senses are liable to be thrown off ther 
balance, offence is taken. | 
In the countless number of recorded observations I have read, 
there appear to be few instances of meetings held for the exprs 
purpose of getting the phenomena under test conditions, 1 the pre 
sence of persons properly qualified by scientific traimmg to 
and adjust the value of the evidence which might preset! itsel 
The only good series of test experiments I have met with were tne 
by the Count de Gasparin, and he, whilst admitting the — 
of the phenomena, came to the conclusion that they were not du 
to supernatural agency. _ 

‘The spiritualist professes to know 
no calculations trouble his serenity, no hard experiments, : rf 
laborious readings ; no weary attempts to make clear m words” 
which has rejoiced the heart and elevated the mind. | ht sal 
glibly of all sciences and arts, overwhelming the inquirer with ¢ . 
like “electro-biologize,” psychologize,” “ animal magnetist, 
—Aa mere F h 1o rather than ull 

» play upoh words, showing 1gnorance ‘de dis- 

standing. Popular science such as this is little able to gu 


in orkels 
covery rushing onwards to an unknown future ; and the real W 
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f science must be extremely careful not to allow the reins to get 
‘nto unfit and incompetent hands. | 
In investigations which so completely baffle the ordinary observer, 
the thorough scientific man has a great advantage. He has followed 
science from the beginning through a long line of learning, and he 
knows, therefore, in what direction it is leading; he knows that 
there are dangers on one side, uncertainties on another, and almost 
absolute certainty on a third: he sees to a certain extent in advance. 

But, where every step is towards the marvellous and unexpected, 
precautions and tests should be multiplied rather than diminished. 
{nvestigators must work; although their work may be very small 
in quantity if only compensation be made by its intrinsic excellence. 
But,even in this realm of marvels,—this wonder-land towards which 
scientific Inquiry 1s sending out its pioneers,—can anything be 
more astonishing than the delicacy of the instrumental aids which 
the workers bring with them to supplement the observations of their 
_ The spiritualist tells of bodies weighing 50 or 100 lbs. being 
lifted up into the air without the intervention of any known 
lore; but the scientific chemist is accustomed to use a balance 
which will render sensible a weight so small that it would take ten 
thousand of them to weigh one grain; he is, therefore, justified in 
askng that a power professing to be guided by iftelligence, which 
mill toss a heavy body up to the ceiling, shall also cause his 
delicately-poised balance to move under test conditions. 

_ the spiritualist tells of tapping sounds which are produced in. 
different parts of a room when two or more persons sit quietly round a 
table. The scientific experimenter is entitled to ask that these taps — 

| be produced on the stretched membrane of his phonautograph. 

The spiritualist tells of rooms and houses being shaken, even to 
wy, by superhuman power. The man of science merely asks for — 
‘pendulum to be set vibrating when it is in a glass case aud sup- 
ported on solid maso 
of heavy articles of furniture moving from 
1er without human agency. But the mau of 
uilion parts : 7 which will divide an inch nto a 
cheers, Justified in doubting the accuracy of the 
of hi salar the same force is powerless to move the index 

One poor degree. 
- oar a tells of flowers with the fresh dew on them, of fruit, 
rick-wralls J The carried turough closed windows, and even solid 
tional investigator natural y asks that all addi- 

Ol one pan of the 1U00th part of a grain) be deposited 
asks for the tr : : ance when the case is locked. And the chemist 
ties of a claw “th of @ grain of arsenic to be carried through the 

Slass tube lu Which pure Water it bermcticall scaled, 
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The spiritualist tells of manifestations of power, which would 
be equivalent to many thousands of “ foot-pounds,” taking place 
without known agency. The man of science, believing fimly iy 
the conservation of force and that it is never -produced without g 
corresponding exhaustion of something to replace it, asks for som 
_ such exhibitions of power to be manifested in his laboratory, whee 
he can weigh, measure, and submit it to proper tests.* 

Hor these reasons and with these feelings I began an inquiry 
suggested to me by eminent men exercising great influence on the 
thought of the country. At first, like other men who thought litte 
of the matter and saw little, I believed that the whole affair was a 
superstition, or at least an unexplained trick. Even at this momat 
I meet with cases which I cannot prove to be anything else ; anl 
in some cases I am sure that it is a delusion of the-senses, 

I by no means promise to enter fully into this subject; it seems 
very difficult to obtain opportunities, and numerous failures cer 
_taimly may dishearten anyone. The persons in whose presence 
these phenomena take place are few in number, and opportune 
for experimenting with previously arranged rae are rarer stil 
I should feel it to be a great satisfaction if I could bring out light 
in any direction, and I may safely say that I care not in what dire 
tion. With this end in view, I appeal to any of my readers who 
may possess a key to these strange phenomena, to further the pro 
eress of the truth by assisting me in my investigations. That the 
subject has to do with strange physiological conditions is clear, au 
these in a sense may be called “spiritual” when they produc 
certain results in our minds. At present the phenomena I have 
observed baflle explanation ; so do the phenomena of thought, whic 
are also spiritual, and which no philasopher has yet undersool 
No man however denieg them. | 

The explanations given to me, both orally and in most of " 
books I have read, are shrouded in such an affected ponderosity 0 


style, such an attempt at disguising poverty of ideas in grandiloguel 


language, that I feel it impossible, after driving off the a 
diluent, to discern a crystalline residue of meaning. I conléss © 
the reasoning of some spiritualists would almost seem to J , 
Faraday’s severe statement—that many dogs have the yet 
coming to much more logical conclusions. Their speculations - 
ignore all theories of force being only a form of molecular mot”: 


and they speak of Force, Matter, and ‘Spirit, as three 


if honestly carried In 


to the utmos ° 
t me tot rege 


their ability, by placing their peculiar powers at my disposal. have bee 


satisfactory. 


* In justice to my subject, I must state that, on repeating these Tasiaed they 
of the leading “ spiritualists” and most trustworthy “ me - 
express perfect confidence in the success of the inquiry, ™ | 
re exemplified and they lave offered to assis | 
lave procecded, may aS Weil auc at The 
— 
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entities, each capable of existing without the others ; although they 
ometimes admit that. they are mutually convertible. 

These spiritualists are certainly not much in advance of an 


alchemical writer, who sayS— 
“J asked Philosophy how I should 

Have of her the thing I would. 
She answered me when I was able 
To make the water malliable, 
Or else the way if I could finde, 
To mesure out a yard of winde; 
Then shalt thou have thine own desire, 
When thou canst weigh an ounce of Fire ; 
Unless that thou canst do these three, 

: Content thyselfe, thou get’st not me.” 

It has been my wish to show that science is gradually making 
its followers the representatives of care and accuracy. It 1s a fine 
quality that of uttering undeniable truth. Let, then, that position 
not be lowered, but let words suit facts with an accuracy equal to 
that with which the facts themselves can be ascertained; and in a 
subject encrusted with credulity and superstition, let it be shown 
that there 7s a class of facts to be found upon which reliance can be 
placed, so far, that we may be certain they will never change. In 
common affairs a mistake may have but a short life, but in the study 
of nature an imperfect observation may cause infinite trouble to_ 
thousands. The increased employment of scientific methods will 
promote exact observation and greater love of truth among mquirers, 
and will produce a race of observers who will drive the worthless 
residuum of spiritualism hence into the unknown limbo of magic 
and necromancy. | | 

If spiritualists would but attend to the teachings of their own 
prophets, they would no longer have to complain of the hostile 
athtude of Science ; for hear what Thomas L. Harris urges, in his 

Lyric of a Golden Age!’ 

“The nearer to the practical men keep— 
The less they deal in vague and abstract things, 
The less they deal in huge mysterious words— _ 
The mightier is their power. 

* * | * * 

*The simplest peasant who observes a truth, 
And from a fact deduces principle, . 
Adds solid treasure to the public wealth. 
The theorist, who dreams a rainbow dream, 
And calls hypothesis philosopliy, 
At best is but a paper financier, 
Who palms his specious promises for gold. 
Facts are the basis of philosophy ; 
Philosophy the harmony of facts 
Seen in their right relation.” 


ag 
| 
the 
le 
ent 
and 
nee 
ies 
till, 
oht 
EC: 
ho 
10- 
the 
hich 
00d. 
the 
of 
thy 
that 
rd 
ay 
100, 
they 
10 
ol 
heel 


II. THE RATE OF GEOLOGICAL CHANGE, 


By H. M. F.G.S., Secretary of the Royal Agricultur| 
 Bociety of England. | 


PusLic opinion on questions of theoretical geology grows slowly 
and usually precedes the statement of important speculations 
The progress of discovery leads up to the induction, which, afte 
' floating more or less hazily in the minds of geologists for a certain 
time, is at last enunciated piecemeal at irregular intervals by the 
daring theorists. Finally the scattered fragments are 
lected and arranged, bound together by the idea which connects 
them, and placed on record as a complete whole.. This last is the 
task which I propose to attempt in reference to the progress of 
public opinion on the subject at the head of this article. 

But first, let me clear the way by a short summary of the ideas 
which prevail amongst English geologists, so far as they bear on 
this subject. The prominent feature of the favourite modern school 
of geology in England—Uniformitarianism—is the belief that the 
forces in operation at the surface of the earth in former times di 
fered in no appreciable degree from those now in action. This 
article of faith 1s, however, commonly restricted to what, for con- 


vemence of expression, has been termed “ Geological time — 


period which is entirely represented by the rocks found on the 
earth’s surface, from the oldest to those now in course of formation. 
According to this school, the rate of geological change has bee 
approximately equal throughout the vast period which has elapsed 


since the deposition of the oldest stratified rock. Local variations. 


of this law would doubtless be admitted by even the most thorough 
advocate of Uniformity, but the broad general principle character- 
istic of the creed is equality in the rate of change throughout il 
veological time. | 

Catastrophism, which is the name usually given to the ~- 
vreat’ school of geologists, is distinguished broadly by the tent 
that in past times the forces in operation at the surface of t 
globe were of far greater mtensity than they are now, and t ’ 
reat physical changes were then produced by more or less pew 
cataclysms. Probably there are geologists who now-a-days ree 
the catastrophes, but still cling to the belief that modern forces - 
much less intense, and modern changes much less rapid and ¢x 
tensive, than those which occurred in former geological pert " 
Therefore, whichever view we take of this theory, 16 18 clear 
its advocates believe that the rate of geological change Was erat 
in past times than it is now; and the inference appears fair » 
according to this school, the rate of change has, on the whole, p 
gressively diminished from the earliest down to modern tunes. 
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In his Anniversary Address to the Geological Society last year, 
"Professor Huxley defined a “ third phase of geological speculation, 
namely, Evolutionism.” This doctrme, in the words of the author, 
«embraces all that is sound in both Catastrophism and Uniformi- 
tarianism, while it rejects the arbitrary assumptions of the one, and 
the, as arbitrary, limitations of the other.” To my mind it cannot 
well be distinguished from ordinary Theoretical Geology, unfettered 
ty the trammels of any school; but obviously, the Evolutionist 1s 
prepared to accept whatever theory on the rate of geological change 
can be shown to be consistent with those known facts which can 

fairly be quoted as evidence. | | 
The title of this article is capable of more than one interpreta- 
tion, and in its various meanings it has already been investigated 
by speculative geologists. The late Professor Edward Forbes, m 
lis lecture before the Royal Institution, “On the Manifestation of 
Polarity in the Distribution of Organized Bemgs im Time,” en- 
deavoured to show that the rate of development of generic types 
reached its maximum intensity, firstly, during the earlier Paleozoic 
periods, and secondly, during the later Neozoic periods; that is to 
say, near the beginning and the end of the geological scale. Again, 
the rate of development was shown to be at its minimum during 
the later Paleozoic (Permian ) and earlier Neozoic (Triassic) periods, 
rom which contiguous zero-points the development of generic types 
Was asserted to increase in both-directions.t his relation Professor 
Forbes termed “ Polarity,” and he showed how in several of the 
great divisions of the animal kingdom, two of their groups appeared 
to exercise a kind of “ reciprocity,” as, for instance, our old friends 
the Paleozoic four-starred corals versus the Neozoic six-starred. 
but Professor Forbes was careful to make the reservation that 
the numbers of species in a group or genus at any given epoch is 
to be excluded, not being an element in the discussion of the ques- 
: a though apt to be introduced through mistake of the nature 
attempted to be attained.” Indeed, the rela- 
i Individuals, species, and genera were favourite subjects of 
this poetic and philosophical palwontologist ; and 
we have just sketched Was a sequel to 
ibetrnctic sit In recording which he defines a genus as “an 
on—an idea—but an idea inpressed on nature, aud not 
arbitrarily dependent on man’s conceptions.’* Again, “a genus 
18 Conceptions. Again, “a genus 


consists of m 7 
more or lewer of these manies resulting from one 
| linked together, not by a relationship of descent, but by 


of Mootings of the Royal Institution, vol. i., p. 426. 
advanced, we cag 1 correct ; but at present; as at ‘the time when it was 
bssible that Peri, see negative evidence in support of it; and it is still very 
some hitherto and Priassic rocks, rich in generic types, may be discovered 
explored region of the earth. 
+ Notices,” &e., vol. p. 196. 


’ 
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aly 


an affinity dependent on a divine idea.”* It ig necessary to heap 
in mind these definitions of a genus in order to understand the 
author's generalization of “Polarity” in the “development ¢ 
generic types,’ and to prevent confusion with other ideas whic] 
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shall attempt to elucidate in the following pages. 

Betore estimating the rate of geological change in -suecessir 
epochs, we must clearly understand the means by which that rate 
is measured. Our geological chronology is divided into epochs of 
greater or less extent, distinguished and characterized by certain 
forms of animal and vegetable life, either peculiar to them, or pre 
ponderating in number and variety during their continuance, We 
can conceive that in a previously unexplored country, far ayay 
from any region whose geology is- known, the explorer may meet 
with diverse geological formations, each formation being chane- 
terized by a sufficiently numerous and distinctive fauna, If form- 
tion A contains 1000 species, and is 10,000 feet thick, and form 
tion B contains 5000 species, but is only 1000 feet thick, and if 
the range of zoological rank in the 5000 species is approximately 
the same as in the 1000 species, we should be justified in saying dt. 
formation A, that, in comparison with formation B,—- | 

(1) Lt was deposited very quickly; or, 

(2) During its deposition species changed very slowly. _ 

Further investigation by our hypothetical explorer might pos 
sibly furnish him with evidence that, during the deposition of for- 
mation A, the conditions of climate and physical geography had 
remained more or less stationary, and that the strata were depositel 
slowly. On the other hand, formation B and its fossils might yiel 
evidence of great changes in climate and physical ceography, and of 

‘comparatively rapid deposition. Under these circumstances, he 
would be justified in the conclusion that, during the epoch repre 
sented by formation A, the rate of geological change was much les 
rapid than during the period represented by formation B. 

This hypothetical contrast will assist the reader im apprecaing 
the significance of the following synopsis of the Palzozow a 
Mesozoic rocks and their fossils, and will enable him to estimate 
how far these epochs agree with those which we have supp? 
be represented by formations A and B respectively. ‘ 

Professor Phillips, in his Rede lecture, delivered before 
University of Cambridge in 1860,+ remarks that if we select re 
the marine classes of animals those which are represented in 

great periods of geology, count the number of species ye os 
in them in British strata, and rete? them at present to only 2 
“great periods, we find that the Paleozoic rocks contain 27 29 species 
* oc. ctl, 
4 Atorsacda published under the title of ‘ Life on the Earth.’ Macmillan 
See pp. 


> 

‘ 

It 

; 


( 
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the Mesozoic 2170, and the Cainozoic 1222. “The absolute. 


number of marine species appears thus to be greatest in the 
Paleozoic strata; but when the thickness of the deposits, which 
represents elapsed time, is taken into account, the variety ot forms 
ina given thickness or given period of time 1s very much less.’ 
This conclusion he illustrates by the followmg Table :— | 


Kelative Number 


Total Species it) Maximum of Species to 
eight Ciusses. Thicikness. 1600 feet 
Cainozoic strata... 1,222 2,240. 
Mesozoic strata .. 235,190 
Paleozoic struta.. .. 57, lot 


And he again observes (p. 62), “ Thus it appears certain tuat the 
variety of life estimated by the marine tribes existing In a given 


period is greater in the more recent periods.’ 


* Should be 93. — + Should be 47. 

t The editor of this.Journal (Mr. James Samuelson) has asked me whether I 
may not have overlooked the biological aspect of the case, aud whether this may 
not be the result of the laws of selection in the lower forms of life varying from 
those in the higher forms, and the rate of change being perhaps more rapid in the 
latter: C4. low moliuses or acalepls Laving predominated in earlier times, might go 
on multiplying for ages Without materia] change, thei conjugation being. like that 
04 plauts, regulated by the elements, whilst in tue fishes and liigher wolluses, sexual 
selection and destruction of each otler would be very active and would produce 


rapid chénge of species. It appears to me that at least two powerful arguments 


Thay be advanced agalust this interpretation. First. geoloyically considered, the 
_Miterpretation would be erroneous because we are contrasting the abundance aud 
vanety of lite characteristic of the different vreat periods, and it.cannot be said of 
aly ohe great period that it is characterized. for instance, exclusively by low mol- 
luses, hor of aby other that It is ehbaracterizec PXCLUSIVELY by higher orders of that 
class, a8 is shown in thie following Table by Professor Phillips :— | 


Zoo- Echino- Crus- (Brachivoe Mono- Dimy- Gaste-  Ceplia- 


Germata. pode. myaria. ropude. Potal. 
ya 4} id & 63 394 


of bead Paleozoic TOCKS avouud voth in tue aud tut jowest ordre 
Moliusea. the Cephalopoda aud the Brachiopoda, while the 
are Charseterized by the intermediate group: of Gusterupoda 
rities ag Lue oldest fishes are uot regarded by the best autio- 
OF uniforindy lowe, types than the most recent: and with regard to the 
power of sexual selection. the adv: ROR | 
and Megoz ‘ BCLECTION. the is GOUDtiess Ol tue side of thie 
t0 my representatives of the modern Claspers. But the weightcst argument, 
alimals lo be derived trom prova bility tuat sex ual pelcetion in puch 
almost exc; OWlng to our linperiect record, we are uecessurily compelicd to deal 

extent the With auimais of no goological grade) was to any great 
Cause of Fhe of direct volition, or tuat sexual selection was the detorimining 
t appear Of species, although no doubt was one micans that cud, 
me far more prc able that change icy been rapid 

Provanic that Chabyer i) Luve 
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These quotations show that so keen an observer and y 
thoughtful a philosopher as Professor Phillips had not allowed this 
subject to escape him ; but Iam not aware that any other geologig 
has discussed it from precisely the same point of view. The fue 
given by Professor Phillips show that the rate of geological change 
with regard to the relation between the deposition of strata and the 
changes in faune, was neither uniform throughout all geologial 
times, as the Uniformitarians would have it, nor more inteng iy 
the earlier periods, as the Catastrophists contend. On the contra : 
these figures prove, to the extent which they go, that the rate of 
change was marvellously more rapid in the more recent periods, 
and that the increase in rapidity was rapidly progressive, from the 
earliest to the latest times. There are four times as many species* 
belonging to the eight classes which are persistent through all 
geological periods, per 1000 feet, in the Mesozoic strata than in the 
Paleozoic, and there are three times the number f of such species 
per 1000 feet in the Cainozoie strata that there are in the Mesozot. 
In the same year (1860), Professor Phillips, as President of the 
Geological Society, delivered the Anniversary Address to the Fellows, 
and again adverted to this subject, and the following quotation 
gives his conclusions, as delivered before one of the most ental 
geological audiences in Europe :— | : 
“In the earlier periods of the world’s history, the changes Oi 
life in the sea were accomplished at a rate much less rapid than 
‘that which prevailed in later times, which agrees with the acknov- 
ledged very wide distribution of Palseozoic forms in geographical 
space. Admitting the changes of life on the whole to be equal 
from the Paleozoic to the Mesozoic, and from these to the Camozor 
periods, we find the rate of progressive change § ;'yth for Paleozo, 
tor Mesozoic, and for Cainozoic time,—a conclusion of greal 
importance, and probably indicative of the greater miluence aud 


or slow, in proportion as changes in climate and physical ceography have - 
frequent or seldom. In the Palwozoie periods we have reason to seal 
changes in physical geography were rare, while the climate and the nature of te 
earth’s surface were very slightly diversitied. . In the Tertiary epoch, on ine “a 
trary, climate and physical conditions have been very diverse, and have — 
varied ; and these variations have been accompanied by proportionate 
species. Lf periods of small duration had been compared by Professor ign a 
is quite certain that the chances of error would have been very great , but sn 
ting in contrast only the three great epochs into which Geological Time has 
divided, L believe that those chanees of error have been reduced oS t 
according to the well-known law of averages—H. M. J. With all i it 
so cluiuent a geologist as Professor Phillips, and to the author of gre 
appears tome that such a table is an unsafe guide in the present sta oup 
palwoutological record. Here, for example, the tishes—the most important gt 
of all, biologically—are entirely omitted.—Lprror, 

* Aceording tion. twice as many. + I make it six 

‘The ttalies are mine.—-Hl. M. J. ined 

Taking the unit of thickness such that it shall be of the ascertalle 
strata tu Which life- laces oecur, 
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superiority 10 early times of a slowly changing physical condition 
of the whole globe over the partial and irregularly varying local 
wnditions, which were ~cr‘*inually augmenting, and are stu 
sugmenting in influence Witn the lapse of time.” 

It may be objected to Protessor Philipss figures that he 


includes only the species belonging to the elght classes of animals 


rbich have been represented in each of the three great periods. 1 
therefore give in the following Table the approximate total number 


> 


of species (excluding plants only) that have been discovered 1 
British stratified rocks up to the present time, with the result per 


1000 feet, and the average number of feet per species In euch 
creat period 


Relative Number Number Ol : 
Number of Maximum 


Periods. of Species per feet per 

_ Species. Thickness. 1000 feet Species 

1,500 2,240 670 
Paleozoic =... .. 000 124 6] 16°3 


The evidence yielded by the analysis of these figures 1s even more | 


in favour of the conclusion that the rate of geological chanye, 
according to the evidence of animal lite, has progressively cnercused 
from the earliest to the latest times. ce 

With one other numerical illustration J shall close the argument 
drawn irom the organic phase of the question. The late Proicssor 
Bronn, in his prize essay. and in the third edition of bis ‘ Lethwe 
Geognostica,’ mives the followme as the total numbers of kuown 
Species ln 1850). yust twenty years azo: Palwozoic Mesozoic 
10879, and Camozoic 15,188 If we assume the maximum 


thickness of the deposits of these periods to be 60,000, 25,000, and. 


~ 


1,000 respectively, we get the tollowme numbers Of Species at 


per 1000 feet of strata :—Palwozoic 111, Mesozuie 455, 


ind Cainozoic 1512: thus showing exactly the same result almost 
In the sale proportions. | 
he loregole calenlations are: based on the assumption that 
time required jor the deposition of LOOU feet strata Wak 
‘pproximately the same in the Paleozoic. Mesozoic, and Cainozoic 
in those ot the pliysica! Which prevalicd 
more renders It probabie that the strata were posited 
ortions ine than the tater periugs, Wich, 
© morganic aspect of the subject las been 
* 


pu 
mak 
charved. with ely Make this numper very large, po ae uot to run tue risk of peiny 

too much of my argument from: this of view 
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frequently than that phase which we have just reviewed ; but yith 
this striking difference, that no geologist has treated it from the int 
of view of pure geology in the same direction as Professor Phillis 
has from a paleontological standpoint,—the geological arcumenis 
are all either purely Uniformitarian, or as purely Catastrophic 
In the second of two essays “On the Measurement of Gedh- 
gical Time,” which were published in ‘ Nature’ only a few weeks 
ago,* Mr. Wallace touches on this question. He remarks that for 
_ the last 60,000 years the eccentricity of the earth’s orbit has been 
very small, and that therefore the opposite phases of precession, each 
lasting 10,500 years, have during that time produced scarcely any 
effect on climate. This state of things, however, is regarded by 


him, as by Mr. Croll, as quite exceptional, for during nearly the 


whole of the last three million years the opposite state of things his 
existed, namely, a high eccentricity coupled with a change (in the 
extra-tropical regions) every 10,500 years, from a very cold toa 
very mild climate. Mr. Wallace therefore argues as follows:— 
This will necessarily have caused much migration both of plants 
and animals, which would inevitably result in much extinction and 
comparatively rapid modification. Allied races would be contin- 
ally brought into competition, altered physical conditions woul 
induce variation, and thus we should have all the elements io 
natural selection and the struggle for life to work upon and develop 
new races. High eccentricity would therefore lead to a rapid change 
of species, low eccentricity to a persistence of the same forms; ant, 
as we are now, and have been for 60,000 years, in a period of lov 
eccentricity, the rate of change of species during that time may 
no measure of the rate that has generally obtained in past geologiel 
epochs, 

I shall not stop to criticize Mr. Wallace’s attempt to measutt 
ecological time, as Mr. Dawkins has already pointed out the fallacy 
involved in the major premiss of this argument, viz. that all cm 
change has depended solely on the eccentricity of the earths ve 
It is sufficient for my present purpose to point out that Mr. Wal 
recognizes the principle that the rate of change of specres may 8 
varied in different geological epochs. ‘To refer the cause ° os 
variation to differences in the eccentricity of the earth’s orbit 1s p> 
bably erroneous, but that error of ultimate explanation by gre 
diminishes-the importance or the stability of the fact which 1s 
sought to be explained. | 


Both Sir Charles Lyell and Mr, Wallace have attemptel ® 


ing thelr 
estimate the duration of the several geological epochs, basing ™ 
calculations on a supposed rate of change im species 0 Lae 
mollusea. In this way Sir Charles Lyell concludes that] - 
* Fobruary 17th and:Mareh 3rd. + Loc. cit., March PP. 453 
| { See ‘ Naiure,’ March 17, p. 509. 


q 
‘ 
4 


1870. | | The Rate of Geological Change. 999 


onsider a million years to represent the twentieth part of a com- 
lote revolution in species, and we might thus estimate the number 


of years required for the elaboration of the successive Tertiary for-_ 


nations.” Proceeding thus, Sir Charles Lyell calculates that two 
hundred and forty millions of years have elapsed since the beginning 


of the Cambrian period. Mr. Wallace, however, by taking the same 


futs and figures, manipulates them differently, and comes to the 
conclusion that the lapse of time 1s exactly one-tenth of that esti- 
mated by Sir Charles Lyell. ‘his difference of result is of very 


little consequence, as both calculations are equally speculative, and — 


it is chiefly to a point of resemblance that I wish to draw attention. 
Sir Charles Lyell and Mr. Wallace, however much they may 
differ in other matters, whether they regard the revolution of species 


~ ag having been accomplished in no less a period than twenty millions, 


orn one no greater than two millions, are agreed in using the same 
rate of change for the Paleozoic as for the more receut. periods. 
Taking the figures of the latter author, and calculating the time 
required for the deposition of strata on his hypothetical rate of 
change in species, we get at the following results :— 


| Nene Thickness of tate of 
Periods, | Rocks ‘Deposit; years 
| (Wallace). (England). per foot. 
|Cainozie 6,000,000 2,240 2,678 
Mesozoic... & 000, 000 23,190 O40 
| 10,000, 000 o7 , 124 175 


_ Atmay be urged that the Tertiary rocks are comparatively thin 
in England, owing to the absence of Miocene deposits; but the 
she argument may be applied to each of the three periods with 


steater or less force: and at any rate the relative rapidity of deposit — 


bis : ty be very much disturbed if we took the maximum thick- 
rate as the world instead of those occurring in the British 
sia tall ne denudation entirely out of the question, it does 
deposited that the Palaeozoic rocks should have been 
dednct hes “a swilt rate of one foot in 175 years; and if we 
mhich é calculation the period represented by “ breaks, 
sented } rae Ramsay regards as longer even than that repre- 
Pa we shall have the conclusion drawn that the 
century! “ ; were deposited at the rate of one foot in less than 
favouralle present day there are many localities peculiarly 
a8, for accumulation of deposits over limited areas, 
Cases the bs : deltas ol the great rivers; but even in such 
ing to Mr. W eposition is probably not more than what, accord- 
aquiferons ' Ces estimate, must have been general all over the 

surlace of the earth during Paleozoic times. 
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Whether we measure the relative lapse of time occupied by th 
| y the 
successive events of Geological History by the known facts of the 
accumulation of deposits, or by the comparative changes which haye 
occurred in the life of successive periods, we are led equally to ints 
that the rate of geological change has been more rapid in the 
later than in the earlier geological periods, and that that rate has 
increased progressively from the earlrest to the latest times, 

. Such an inference,. though it may at first sight seem. here 
tical, is in reality but the natural result of those conditions of the 
earth’s surface which the most orthodox geologists regard as cha- 
racteristic of successive periods. A greater uniformity of climate 
and of surface in the earlier Paleeozoie periods than at the present 
day has long been considered the legitimate inference to be dram 
from the thick masses of uniform deposits spread over large ara, 
and containing species of fossils possessing an enormous geographical 
distribution. In aseending the geological scale the deposits grade. 
ally become more differentiated, and the fossils belong to species 
which had a more restricted geographical range; these differences 
are usually and properly regarded as the result of greater diversty 
of climate and surtace-configuration during the later periods, aul 
these more diversified conditions must have been accompanied by 
-a greater rapidity in the rate of geological change, if for no othe 
reason than that there were a greater number of centres of chang 
acting and reacting on each other. 


IV. AIR-POLLUTION BY CHEMICAL WORKS. 


A mANuvacrener, having realized his primary object of makmg 
what he can out of the materials which pass under his hands, aul 
having utilized all that he deems valuable in them, finds there is yet 
another need to be fulfilled; he must get rid of his refuse, and that 
as speedily as possible. Our present object 1s to watch this latte 


operation, and, losing sight of the beautiful or useful results rs 


work, to direct our attention to what is waste or refuse, and ) 
how he disposes of it. When this is solid and bulky, if mus 
removed at the cost of much labour, and a place must be prow : 
where 1t can be deposited. When the refuse is a liquid, the re 
cess of getting rid of it is generally less expensive ; 1b wil flow amy 
in the water-courses 1f only proper draims and passages are ea : 
When the refuse is gaseous, this process of removal 18 ye ps 
no passages need be cut, no culverts nor bridges built, the rap’ 
can be allowed to pass into the air, and 1s blown away. od: bt 
| In each of these cases the manufacturer's object 18 vee ate 
is rid of the refuse, and has room for renewed work. Unfortuna’ 
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however, although he is rid of it, his neighbours are not so; they 
fnd, on the one hand, that the water of their brook is no longer fit 
for use, nor pleasant to look at, and the air they breathe 1s polluted 
mith unsavoury and noxious vapours. Where a manutfactory of this 
ind stands alone, or where only those who are dependent on it for 
‘their subsistence dwell im its vicinity, this state of things goes on for 
a lng time without calling forth much complaint. Sooner or later, 
however, complaints must come; we cannot all live at arm's length. 
Population increases, we are pressed together, and valuable though 
the various products of manufacturing mdustry may be, pure air 
and pure water are more valuable still. Yet we cannot do without 
the manufactory, unless we return to barbarism. A naked savage 
ating uncooked roots erects no chimney to pour its black or acrid 
vapour into the air; he discharges the liquor from no dye back into 
the clear brook of the glen—but he remains a savage. We must 
keep our manufactories ; by their products we are warmly clothed, our 
houses are firmly built and are decorated with colours ; the wind is 
shot out by panes of transparent glass; the paper on which we write 
s white and fair. These and a thousand other things are the results 
@ many a mechanical or intricate chemical process, the waste 
= from which, solid, liquid, aud gaseous, are unpleasant 

sit then, we will not go back to barbarism to get rid of our 
smoke and our dirty Water, can we go forward and by greater skill 
suppress then! The answer must be “ Yes.” Yet those 
) Who have to work out the problem know with what difficulty 
ng has in many cases been given, whilst in many it is uot 
the manufacturer throws away, we have 
fashion as solid, liquid, and 
and it these the manwlacturer alune 1s COL- 
the Sa ely left charge. The more of it he 
he expend in its removal, the more land 
that which i ch to deposit it; and if he throws away 
ly leave ~ the clief loser. We therefore, 
refuse, knowine that reservations, to look after his solid 
im to diminish ite sharper unpulse can be applied to induce 
the spur of ‘elf: § amount, or to save what is valuable in it, than 
sly left Seli-Interest which already exists. We say it may be 
ion or lus char ge; but if, through some process of fermenta- 
17 og vo’ &@ portion of it shall shp out of his custody, and 
Meld, after rain noxious liquid ic 
etwo other contamiuate the air around, it talis back into 

BR these tire ¢ Present we propose to direct attention to the latter of 


only, thie doing SO, WE woud first dwell 
ZA 
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on the magnitude of the evil which may and doeg ariga from th 
pollution of the atmosphere by gases discharged during the carry ; 
on of various manufacturing processes ; secondly, on the state of 
our laws on the subject; and thirdly, as to the direction which 
further legislation on the subject should take. : 


‘The evils complained of are not uniformly spread throughout: 


the country, end do not come under the observation of everyone 
Some districts are found to be specially suitable for carrying on 
particular manufacture, so throughout the country we find works of 
— acertain kind grouped together. Those who reside in the district 
known as “ manufacturing,” are too familiar with the evils arisine 

from noxious vapours floating in the air to need any setting forth 
of their extent, unless indeed familiarity with these evils hag dimmed 
the perception of their magnitude. In Staffordshire, the so-called 
“Dlack” country is a district of many miles in extent, blasted by 
the smoke of the iron furnaccs; in it not a tree can be found, anl 
scarce a blade of grass. Near St. Helens and Widnes in Ian 
cashire scarce a living tree is seen in the direction towards which 
the prevailing winds blow, and in the valley of Swansea, thickly st 
with copper works, not only are the hill-sides bared of the gree 


forests which once waved there, but the underwood, the shrubs, the 


hedge-rows, the grass itself is gone, and, to complete the desolation, 
when the roots and fibres which permeated the soil died and rotted, 


the soil itself, no longer able to withstand the action of the ram, 


was also washed away, leaving only bare heays of stone and gravel 
These, more like huge railway embankments than natural hill-sides 
suffer yet another injury, for the rain, not now absorbed and hell 
back by tree, shrub, grass, roots, or soil, falls on the bare hill-e 
as on the slated roof of a house, and as quickly runs of it, plough 
ing the ground in its headlong course, making each rippling streall 
let into a torrent even during a moderate shower. And still the 


desolation is not fully described, for when the even adjustment of 


nature is disturbed, who shall say where the derangement will stop: 
Here the grass, the soil is gone, and with these the imsects aut 
birds, with the exception of a few sparrows. ee 
- The manufacturing processes which may give rise to noxiots 
vapours are numerous. The French, in the elaboration of the 
sanitary code, enumerate seventy-four. as 
These noxious vapours may do injury of two kinds—mjuy 
animal life and to vegetation. | 


Injury of the former class, though real and widespread, 8 & 


matter less easily brought to the measure of money than sole 
the second class. People are annoyed at a vile smell arising -e 
some manufacturing process, and by its continuance are ” i 
health, but they do not assess the damage in money and sue 10! a, 
law, except in so far as property is injured. Where, however, 
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m already populous district a factory is established, the emanations | 
tom which can be proved to be injurious to human health, there 
‘is power for suppressing the nuisance; for, under the Sanitary Act — 
(18 & 19 Vict., c. 121), the “ Local authority, when moved by its . 
Volical Officer of Health; or by two legally qualified practitioners, 
at by ten householders residing in the district in which the nuisance 
xists, is bound to complain to the magistrates (two. lay, or one 
sipendiary) and to prosecute the offenders. The penalty,\if the 
nse is proved, is a fine of from 40s. to 52. for the first convictjon, 
101, for the second, and for cach subsequent conviction a sum double 
the amount of the penalty imposed on the last preceding conviction, — 
butso that such cumulative penalty do not in any case exceed 2001." 
The operation of the law here is clear, and generally satisfactory. 
This clearness, however, ceases when we turn to the working of the 
lw in cases of injury done to vegetation. The question is not now 
whether any damage is done to the farmer’s crops and trees, but 
how much; for if an important manufactory is carried on, giving 
employment to a large number of workmen, producing articles of — 
general value, and returning a handsome income to the proprietor, 


it would not be wise to put a stop to all this producing power, 


TZ = cnr 


te because it of necessity entails a small amount of collateral damage. - 
; Rather let those who carry on this lucrative manufacturing busi- 
” hess compensate those who are injured by it; and consider that 
; they have only fairly earned that amount which remains, when from 
: ther gross profits they have deducted this charge. In this way _ 
i we have a gauge by which to determine the amount of forbearance 
- the public shall exercise towards a manufactory doing obvious 
mage to the vegetation around it. 
alactory produces a revenue of 1000/. to its proprietors, and 
— ion same time injures neighbouring vegetation to the extent of 
jf » It clearly does more good than harm. The farmer is com- 
pensated, and 9007. is honestly earned after every one is satisfied. 
‘| | se, MOREE the figures the other way; suppose the works, while 
% coal my to do 10007. worth of damage, and the proprietors 
oma i ed to pay this, it will require no injunction from the Court 
ot ancery to make them close the works, or else to improve the 


so as materially to lessen the damage done. 
t and considered only the relations of the manu- 
rounded } é larmer, imagining the smoking chimney to be sur- 
corn or clover, orchards and hedge-rows. All these 
market value, aad can be paid for with money. In 
¢ farmer, with his marketable crops, imagine him or his 


il and or 

ae | re felling in the old house of his fathers. The trees which 
at BR place is by 1 cottage or his mansion are of ancient growth; the 
tome. What money shall compensate for its loss? He 


ma be 
Y be rich and put little vaine on pecumary compensation. He 


On 
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will feel himself grievously wronged when, his trees being killed, 
he is offered money in place of them. | R 
This might be said, however, in all cases where the sanctity of 
private property is invaded. When a railroad is planned, which j 
to carry a nation’s trafic, it will disturb many an ancient hall an] 
many a cottage home. The money equivalent is paid the ome 
but in his eyes this is often no sutticient compensation. He us 
however, bow to his tate and give way betore the greater good o 
the many. So in the case where a man sees every year the nobk 
trees vanish from his land, from the ancient domain that has ben 
held in quiet enjoyment by his family through many generations 
and feels himself driven from it by the advancing tide of manutx. 
turers. He is much to be pitied; for, let him be paid ever 90 lite 
rally for the damage actually done to the estate, he is not compa: 
sated. Yet he must submit and sutfer personal loss for the puble 
benefit. | | 
Fortunately, however, these cases are exceptional; genenlh 
those interested in the land can be fully compensated in money i 
all they lose. A farmer, who should get 100. for the produc a 
his wheat-field, is content if it brings him in only 500. in the marie 
provided he can get the remaining 50/. by way of damages from tl 
neighbouring chemical manufactory. A question here at once ars’ 
Will he have much difficulty in obtaining from the manufactory th 
50/., the proved amount of his loss? If the manufactory 1s standing 
by itself, he probably will have no great difficulty. If the demant 
is resisted, his course at law is plain. He proves that on a ceil 


day, or on many days, the smoke of the offending chimney was # 
to fall upon his land, that soon afterwards the crops wert rs 
injured, im such a way as is known to be caused by chemical smokt 
he also further proves, by the assistance of agricultural valuets : 
the amount of the damage done is an equivalent of the sum! 
money he now claims. ‘This chain of evidence is usually 9 @ 
clusive that the farmer wins the day. bie 
Suppose, however, that in place of one chemical work ; 
near the farm, there are several in a group, from all of ¥ f - 
the smoke approaches simultaneously. These works way 7 i | 
different kinds; there may be alkali-works and vgs age 


works; glass-works and potteries, with chemical wo! 
various processes and products defy enumeration. how shae 

farmer discriminate, or rather how shall he criminate 
he tix on the culprit among such a motley crowd of ¢ ve 
Let us suppose him calling on the first in order, and me P 
complaint against him, as the one he thinks most likely wh 

been the offender ; the manufacturer explains to um 
‘manner that from the nature of the processes he carries vail 
care with which all injurious vapours are avoided or conden? 
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annot have injured the land; perhaps it was his friend of the 
neichbouring works, whose processes are different from his own. 
Doubtless this gentleman would be equally clear and conclusive 
in his explanations, and would pass our farmer on once more, to be 
vat in turn from one to the other, but to get redress from none. 
The farmer soon learns that the only way m which he can 
cbiain compensation from any of the chemical manulacturers 1s to 
fx on one of the works. perhaps the one nearest his land, or the 
me with the highest chimney, aud to watch till he thmks he can 
distinguish the smoke from it come tpon his farm. Ou that he 
fixes, and, shutting his eves to the other works and forgettimg the 
njary they probably do him, charges the proprietor with the whole 
of the damage he has sustamed. The judges and juries before 
whom such cases come jor trial are i great difficulty, they know 
that the manufacturer in question has uot done all the damage 
alleged, yet they have no power of apportionmg it between hum and 
cther offenders, therefore, as some of the damage has been proved 
to come from the defendants works they give a verdict for the 


Among chemical works, the largest, aud those capable of domg 


| Most harm to vegetation, are the alkali-works. In these works 
| Soda, in its various forms of ash. carbonate. bicarbonate, crystal or 


caustic, is extracted from common salt. Common salt consists of 


| 2 in combination with muriatic acid. When it is mixed with 
eulphuric acid and heated, muriatic acid is driven off asa gas. In 
| the earlier days of the soda mauutucture this acid was considered as 


a waste product to be got rid of as speedily at possibic. easiest 
Way Was to let it pass mto the chimuey and thence ito the sur- 


atnosphere. were soul made that trees iw 

beighbourhood were injured. The manulacturer therefore 
raised his chimney, buuiding lt so that the acid might be carried 


ay; Ir) 6 ] + 
Way to a great distance by the wid aud its eflects iost sight of. 
result of this effort was uot successful: on wet days the raip 

passing through the smoke would wash down the ecid and dal) in 


eveli at the loot of the chimmey willie on Lime Gays 
Smoke would travel farther and though much spread out, stall 


Powerful for evil, would carry Ob Its destruction over u larger 


plan was uext adopted: by the use of the now famous 


Bt condensing towers the acid yapours were washed out ul 


the smok 


and kept from contaminating the air altogether. I'Lose 
Who carried out this method well sent out 
Y aly acid Vapour 

hloweve 
“Mather trom want 
thar acid vapours. 
cages 


damage the farmers crops. of 
were beliudhand. in the movement, 
of skill or of enterprise, did wot coudense 
Of the ethicieney of this coudensation iu 
the farmer could not judge: Le found that lis crops 
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were still damaged, and therefore brought his action 
porns to recover from an innocent party. At this 
egislature stepped in, and in the Alkali Act of 1863, passed 4 
measure which has worked well in the interests of both the mam. 
facturers and the agriculturists. The Act announces it to be th 
duty of the manufacturer to condense 95 per cent. of the muriati 
acid he produces, and fixes a penalty of 500. for each Omission, 
raising the penalty to 100/. after the first conviction.  Inspectas 
are appointed, whose duty it is to visit the works from time t 
time and ascertain that the provisions of the Act are carried out, 
It should be noticed that the Legislature in passing this Act stepped 
out of its accustomed course. The common law maxim is that {or 
every injury a man may receive he has his remedy against some 
one. He must, however, receive the injury before he can seek his 
remedy ; but in this case, as it already has been shown, much injury 
may be done which has no remedy. Who can replace an oak tree 
of 100 years’ growth and restore the waving woods which adored 
the hill side? ‘The law therefore here steps in beforehand, and w 
~ sooner does the Inspector find that 95 per cent. of the acid is not 
condensed, than he stops the process under the penalties mentioned. 
The new law has been found to work very well, it has enforced the 
condensation of muriatic acid to the benefit both of the mam 
facturer himself and of the public. It has protected the agnetl- 
turist against the manufacturer, and the manufacturer against the 
agriculturist. The Inspector is received as a friend by both sides; 
he protects the farmer’s interests by enforcing care on the part of 
the manufacturer, and he protects the manufacturer’s interest by 
proclaiming the extent to which he carries the suppressio af 
noxious vapours” The Act has had the effect of bringing up the 
hindermost manufacturer to the rank of the most skilful. Belor 
this legislation took place many manufacturers condensed a porto 
of their muriatie acid ; now they all condense not a small portion 
only, but fully 95 per cent., some indeed habitually condense 
per cent. The manufacturer finds the visits of the Inspector® 


aS before 
point the 


assistance to him in keeping his condensing apparatus 1 efit 


order ; and an amount of acid escaping which would pass unnotiee 
by the master or his workpeople is detected by the Inspector. 
should be understood that to point out leakage of muriatic acl rc 
point out waste, for this acid is needed in the manufacture of bleachils 
powder, and other products. The amount of acid thus sav J 
the operation of the Act is very large. One manufacture! sc 
muriatic acid annually to the amount of 15007.—aad which 
vious to the passing of the Act was sent up the main chime) 
the works to the destruction of all surrounding vegetation. Act ii 
It may now be asked in gencral terms, has the Alkali Act, 
somewhat experimental law, succeeded ; does it accomplis 
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+ was intended to do? ‘The reply is that it has done all and 
nore than its promoters or those who understood its provisions ex- 
pected ; but probably the public generally are not satistied ; they 
fil to understand that a law which professes to shield them from 
uuratic acid cannot also defend them from chlorine, sulphurous 
xcil, sulphide of hydrogen, and the host of nameless gases by which 
their noses and their gardens are assailed ; still less can they under- 
3 ¢and that an Act which should prevent the emission of muriatic 
) iid from the chimney of an alkali works, cannot also prevent the 
BB espe of the same acid from copper-extracting works, a bottle 
| hictory, or a pottery. 
The Act must, however, not be blamed for omitting to do that 
which it was never framed to accomplish ; let us be glad that a step 
has been gained, that one noxious gas has been measured and sup- 
pressed. | 
Some instances have occurred where manufacturers who are 
not alkali makers have desired to place their factories under the 
Inspector appomted under the Alkah Act. Their object being first 
to know if, in his opinion, they were sending out an injurious amount 
} of noxious vapour, then, having diminished it so as to mect with. 
; lis approval, to gain his advocacy and defence when harassed by 
| ther natural enemies the farmers. ‘This has brought a certain 
amount of volunteer work on the Inspectors, which they have cheer- 
| tally borne on account of the obvious good they could accomplish, by 
| # dimmishing on the one hand the escape of noxious acids, and pre- 
tigation on the other. 
In districts such as that around St. Helens, in Lancashire, 
i Maealkal-works and copper-smelting works are found together, 
the copper smelters look somewhat enviously ot the alkali makers. 
Belore the passing of the Alkali Act, the farmers who thought 
they had suffered logs through the injury of their crops by acid 
Vipours, charged the damage sometimes against the alkuli-works 
Hu Solnetimes against the copper-works. Now, however, owing to 
Which have been made in the alkeli-works under 
aa. the manulucturers to be 
ate It, the lan tholders direct their attacks ex- 
cach fas copper Lhe amounts claimed by 
are not always lareve, but the agereeate lias reached 
aut Vear avast the six orks 
brought +4 
voll by the proprie 
copper 


r claims an noportant action was late! 

tor of au estate three mules from St. Helens 

smoke from the for damage done to ius trees wnd crops 

SLOWS the rese Lhe COUYSE the wclion took, so well 

nectic working of the Jaw, and indicates perhaps the 
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The plaintiff proved he had received damage from smoke coming 


from the direction of the defendant’s works, and alleged that the 
damage he had sustained was wholly done by them, intimating tha 
ifthe gained a verdict in the present suit he should apply to the 
Court of Chancery for an injunction to restrain the carrying on of 
the works altogether, as hd believed he would then be free from all 
damage. In defence it. was pointed out that the defendant's works 
lay in a straight line between the plaintiff's land and St. Helens, » 
_ that the same wind which brought defendant’s smoke would aly 
convey the smoke from a large portion of St. Helens, and that in 
general, as the plaintiff's park was subject to injury from all the 
factories in the neighbourhood, it was unjust to charge the whol 
damage upon the defendant. | 
It will be seen that the following question would at once pre- 
sent itself :—Is it possible to determine the amount of damage which 


each factory in a district contributes towards the damage done by 


district, 1s it possible to set down to each manufacturer the amouut 
which he ought to contribute towards this 1002. ? 

Turning to the fifth of Dr. R. Angus Smith’s very able reports 
under the Alkali Act, we find this question anticipated and an answer 
given. Referring to the amount of acid vapours thrown up with the 
smoke of factory chimneys, he says ‘at page 25 :—“ Now it 1s easy to 
estimate this amount, and it is easy to put down to every one 21 tle 
district the exact share of guilt so far as the acid is concerned. . . - 
Perhaps we may also bring in the element of distance.” 

In consequence of this Mr. Alfred E. Fletcher, the Inspector 


under the Alkali Act for the district which includes West Lancashire, 


was asked to apply himself to the question. He had to consider: 
Ist. The distance of each factory from the injured land. 
The rate at which the increase of distance diminishes the 
power of the smoke to do damage. “th the 
8rd. The number of days throughout the year on whic 
wind blows from each point of the compass. 
4th. The amount of acid vapour disgharged from each factory 
in a given time. ae 
First, the distances; these are easily measured on the ae ; 
Information on the second point was obtained in the fo _ 
manner. Ata time when the ground was covered with Yas | 
week, lines were drawn, in a direction following the int, . : 
Helens and from other groups of works, to a distance 0 ue 
three miles. At cach half-mile a sample of the surlace st 
collected and brought home for analysis. Also during a me 
rain, collecting vessels were set at regulated distances irom 8 § 


In other words, if a farmer sustains a loss of 1002 through his 
crops being injured by the accumulated smoke of a manufactunng 
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Further, a method was adopted by Professor Roscoe, of Owen's 
College, Manchester, which confirmed the accuracy of this calculation 
-$t. Helens lies, as has been said, three miles from the plaintif’ 
park, defendant's works being half-way between them, | 


While the snow lay on the ground last February, the wind 


blew mainly from the east. Professor Roscoe then took samples of 
the snow lying three miles west of St. Helens, and also some of 
that lying a mile and a half west of defendant’s works, that is, the 
same distance to the west as plaintiff's land is to the south-south- 
east. He found that the proportion of the amount of acid con- 
tained in the one to that contained in the other, agreed closely with 
_ the proportion determined by Mr. Fletcher in the previous calcula- 
tion. This was given as evidence at the trial, and it appears that 


the jury acted on the principle here laid down, that a manufacturer 


should only be called on to pay in proportion to the amount he 
contributes to the total damage sustained, and that it is possible to 
ascertain what that amount should be. Since this trial two other 


 sunilar cases have been decided by arbitration, in each of them-the — 


arbitrator showed by his award that he adopted the principles here 
forth. | 


Having now given some account of the working of the Alkali 


Act, the most recent legislation on the difficult subject of ait 
pollution, and sketched the action of the law courts when mat- 
_ ters of the kind are brought before them, it may be desirable to 
discuss the course which further legislation should take in the 
matter. | | 

As regards the present Alkali Act, we would object that though 
successful 1f 1s too limited im its application. 

Secondly, the onus of carrying out its penal clauses rests on the 
Inspector. We should havea noxious vapour Act applicable to every 
manufacture where injurious gases are thrown off. The duty of the 
Inspector should be solely to inspect and to publish the results of 
his imspection—the public should be the prosecutors. ne 

Let us follow the workine of such an Act. In every district 
its Inspector would, from time to time, publish a list of the works, 
together with the wnounts of acid or other vapour escaping from 
them. ‘ns would be given either as the amount in 1000 cubic 
feet of the chimney eases, or the actual amount by weight of . 
Which escapes per month or per annum. The result of this t0 . 
manufacturers would be that they would anxiously evasult e 
published list and exercise a wholesome rivalry as to who <a 
stand well in it. Moreover, these lists would form the basis 
assessincnt of damages in case of claims made by the neighhon 
ing farmers. A pecuniary stimulus would thus also be oe 
To the neighbouring farmer or landholder these lists would be 12 
valuable; they would show him where to apply with the 


chan 

Wor! 
diste 
sud 
con 
not 
i for 

des 

ary 
| tas! 
sev 
| ge 

to 

br 

fr 

I 

: 
{ 


1970, De Mortuis. o+1 


chance of success for compensation for proved loss by noxious 
vapours; OF enable lim to apportion his claim among several 
works, in proportion to their places in the list aud their relative 
iistance from his land. 
Thus in place of the goading influence of a few isolated and 
sudden prosecutions, a gradual pressure onwards would be felt, a 
constant stimulus to improvement. All chemical manutactures 
not be embraced in the provisions of an extended Alkali Act until 
for each separate noxious Vapour a process of suppression can be 
described, and a limit for its working defined. But with such an 
arrangement as is here proposed, all noxious vapours without the 
task of enumeration would be at once legislated for. If there are 
several manufacturers carrying on the same proccsses In the same 
district, and one of them by special ingenuity discovers some pro- 
cess by which a large portion of the acid vapour he has hitherto 
gent away may be condensed, he improves his place im the list, and 
s enjoys immunity from actions for damage on the part of the 
famers. The other manufacturers would obviously be compelled 
to follow him in the race of improvement.. Thus all would be 
brought up to the rank of the foremost, and there would be a con- 
stant impulse to the manufacturer to reduce the noxious emanations 
irom his works within the smallest possible amount. = 


DE MORTULS. 
By Hexry Woopwarv, F.G.S., F.Z5., &e. 


| Ix almost all countries, both among savage and civilized races, the 
nes of sepulture have been looked upon as a debt sv sacred that 
those who neglected it were considered infamous. 

| he Greeks aud Romans believed so strongly im the importance 
of this obligation that thev cousidered it to be futel to their adsuus- 
Son into Hlysium to neglect to do honour to the dead. 

Nor can the practice of hououring the dead be claimed by these 
classical] countries alone, jor throu shout 
and China, monuments of tlic most lusting costly de 
sMption raised to the wie 
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article by Lieut. S. P. Oliver, Royal Artillery, F.R.S,, appeared in 
the ‘Quarterly Journal of Science’ for April last, to which it is only 
needful here to reter our readers.* 


Fortunately for the archzeologist the uninviting exterior of these. 


northern and western tombs has been, until of late years, a means 
of protecting them to a great extent trom pillage; for within thes 
rounded dome-like hills uf earth (Tumuli) are often discovered relies 
of a,perlod so remote that, save for these sacred depositories, we 
never could have hoped to obtain any reliable information of the 
builders, or to have learnt aught of their advance in civilization, or 
of the arts they practised. 
he rich and varied discoveries of the Swiss Lake habitations 
indeed, have thrown much new light wpon the early history of 
Kurope, yet many writers have nevertheless concluded that thes 
remaiis ire, after all, not much more than two thousand years dd, 
seeing that sinular lacustrine habitations were known to Hippocrates 
(B.c. 460), and Herodotus (p.c. 404). But the careful researches 
of Prof. Keller, and many other investigators, prove beyond ques- 
tion that these settlements ¢o back to the early Neolithic pend, if 
not to the paleolithic.. 
In speaking of the ages of Stone, Bronze, and Iron, however, we 
should always guard against the notion that, at any one time, save 
in the very earliest paleolithic stage, one material for the manulac- 
ture of implements was used exclusively over the whole of the 
Continent. Not only does the “ [ron age” stretch from our own 
time back to an antiquity more remote than Nineveh, but the 
* Done ave is stall extant and has overlapped all the other divisions, 


tor horn and bone are still used by civilized man, and our most re | 


mote ancestors we know discovered the economic value of the bones 
and horns of the first animals they slew in the chase. 

Therefore in the examination of all early remains many collatenl 
circuuustances must be taken into’aceount before we can justly assign 
un upproximate date to any discovery. For instance, if we grant 
that the civilization of man actually ran its course through i. 
periods, just they ure mentioued above, vel lt 1s that 
Bronze period of Northern Europe by no means agrees 1 time wit 
that of the middle and southern parts of this Continent. 

Again, the Bronze age of Greece and Italy may be separated ly 
centuries frou that of Eeypt, which we may consider as the cradle 
western civilization. 

We muy safely conclude, as the Danish antiquaries themselves 
allow, that in the Scandinavian countries stone implements we 
w length of tune used while the Bronze period was m full activ! be 
the more southern lands, aud that Keypt, whose oldest nner 
indicate very clearly the use of iron, and also Greece, had bo 
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mage to the Irou period when Central Europe was in the Bronze 

e, If, therefore, accordme to the testimony of ancient authors 
a monuments, bronze anc Iron were used in the earliest ages in 
the countries round the shores of the Mediterranean, the commence- 
nent of these periods in the Inland and northern parts of Europe 
vas regulated entirety by the greater or less amount of intercourse 
between these countries and those to whom we are indebted for a 
inowledge of metuis, so essential to civilization. We may even at 
the present day observe a similar irregularity in the distribution of the 
products of higher civilization and art. Nor do these divisions gIve 
‘Is any positive certainty ; for m very iew burial places or early 
settlements are the remains tound so purely distinctive as To enable 
| conclusively to attrinute them to any one of: the turee periods. 

It seems very certain that there was no hard lme of demarcation 
between the three periods. but that the new materials were spread 
abroad like anv other article 0! trade, and that the more usetu! ovis 
cradually superseded tose of less vatue.” 

We should hardiy. writes Sir Jobn Lubbock,* have hoped to 
awertain much of the manner i which the peopl of the Bronze 
age were dressed. Cousiderine how perishable are the materials 
out of which clothes are nec essary jormec. is that any 
fragments of them m should have remaied to the presen aay. There 

can be little doubt that the skins of -anmmals wer eXLEUSLVELY 
lor this purpose. as ideed they have been im all ages of man 
lustory ; many traces of tissue also Lave been found English 
tumuli of the Bronze age and mthe Swiss iakes. Even a singh 
fugment throws muci light on the manulactures, 1f we may call 
them go, of the period to wluch 1 peiongs: but fortunately we need 
hot content ourseives With any such partial knowledge as this, as 
We a the whole aress Ol u chef beiougine to tue Bronze age. 

L @ farm oce upled by M. near Hibe, u are 
fom known as Great Kougeoi. Latth Kougel bol, Guidi, 
aud Treenhoj, jast was exammed i 136) by MM. 
and Herbst. It ; IS about elis diameter and 6 im he ight, be 
earth. dn it, uear the ¢ WELE 
ot child lis of size, and one evide 
with which we ar partic Wlariy 
Imernal measurements were 72 feet long und 
It Was COVeredc movabss hid ot GOLLC- 
He contenes were peculiar ald very iulercsting 
craven as haturalty pe ex pected, We. 
only the | bones and teeth. all the soft parts ago 
> Cases—aud this was ole Of 
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exactly the reverse had happened. Owing to the presence of wate 
and perhaps to the fact that it was strongly impregnated with a 
the soft parts of the body had been turned into a dark gr : 
substance (adipocere?); and the bones, with the exception of a fen 
fragments, were changed into a kind of powder. 

Singularly enough, the brain seems to have been the 


. which had undergone the least change. On opening the coffin it was 
found lying at one end, where no doubt the head had originally 


been placed, covered by a thick hemispherical woollen cap, about 


6 inches in height. The outer side of the cap was thickly covered 


which gave the cap a very singular appearance. The trunk of the 
corpse had been wrapped in a coarse woollen cloak, which was 
almost semicircular, and hollowed out round the neck. «It was about 
3 feet 8 inches long, and broad in proportion. On its inner side 


by short loose threads, every one of them ending. in a small knot, 


were left hanging a great number of short woollen threads, which 


gave it-somewhat the appearance of plush. On the right side of 


the corpse was a box, closed by a lid, 7% inches in diameter, 64 


inches high, and fastened together by pieces of osier or bark, In 
this box was.a similar smaller one, without a lid, containing thre 


articles, namely, a cap 7 inches high, of simply woven woollen stuf; 


a small comb, 3 mches long by 2} inches high; and a small smple 
razor-knife. The coffin also contained two woollen shawls, one of 
them covering the feet, the other lying higher up; they were square 
in shape, 5 feet long, 3 feet 9 inches broad, and with a long 
At the place where the body had lain was a shirt, also of woollen 
material, cut out a little for the neck, and with a long projecting 
tongue at one of the upper angles. It was fastened at the waist by 
a long woollen band, which went twice round the body, and hung 
down in front. On the left side of the corpse was a bronze sworl 
in a wooden sheath, 2 fect 3 inches in length, having a solid simple 


handle. At the feet were two pieces of woollen stuff about 144 inches 
long and 34 inches wide, the use of which does not seem quite cleat, 


though they may be supposed to be the remains of leggings. At 
the end of the coffin were found traces of leather, doubtless the 
remains of boots. In the cap where the head had been was st 
black hair, and the form of the brain was still recognizable, Finally, 


this ancient warrior had been wrapped round in an Oxs hide, and 


so committed to the grave. The other two coffins were nob — 
by competent persons, and the valuable information which i 
might have afforded 1s lost to us. The more indestructible re 
were, however, preserved ; they consisted of a sword, a el 
knife, a double-pointed awl, a pair of tweezers, a large double ee 
or stud, all of bronze; a small double button of tn, and a Jave 

head of 
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The “Kongehoi” contained four wooden coffins, in which were 
bodies clothed in woollen garments, a bronze sword in a wooden 
sheath ornamented with carvings, two bronze daggers, a wooden 
howl ornamented by a large number of tin nails, a vase of wood, 
anda small box of bark. | | 

There can, therefore, be no doubt that these very interesting 
tamu belonged to the Dronze age, and I am inclined (says Sir 
John Lubbock) to place them somewhat late in the period, partly 
on account of the kmife and razor-kuite, both of which are forms 
referable to the close of the Bronze period, and to the beginning of | 
that of Iron. Bronze brooches are also very rarely found in the 
Bronze age, and are common in that of lron. The sword, again, 
belongs to a form which Professor Nusson regarded as beimg of late 
introduction. The mode of mterment may also be regarded as 
musual in the Bronze age, though commonly so found in inter- 
ments of the lron age. 

In Denmark cremation appears to have been all but universal, 
and seems plainly to betoken the south-eastern origin of the peoples 
who practised it. Bateman and Sir Rt. C. Hoare, record a number of — 
stances of graves opened by them in England containing objects 
in bronze which well illustrate the prevalence of burning the dead :— 


Body contracted. dxtende 
30dy contracted. Burnt. Extended. uncertain. 
Number of cases.. 19 a9 7 15 


Canon Greenwell also mentions that out of 100 interments with 
bronze ornaments, &c., examined by him, all were either burnt or 
the body was placed in a sitting posture. Of the wide-spread practice 
of interment in a sitting posture, we may find abundant imstances 
in Wilson’s ‘ Pre-historic Man.’ Thus * in opening a Peruvian tomb 
It is stated “the male mummy was that of a man in the maturity 
of life, in the usual sitting position, with the knees drawn up to the 
clin.” We should certainly consider this mode of interment to be 
the most primitive. | 

ornaments, weapons, or cols in any number, be found in the 
stave, or if much labour has been bestowed upon its construction, We 
May justly infer that, to whatever period the grave may belong, it was 
—e of a chief or warrior of the tribe ; dor the Sune 
to deter the poorer Classes from a lavish 
every wy cad, acted In early times still more strongly, 
dress and every Weapon being required for 
he devotion wh; ereater Intrinsic value, and COMSCY vent] y 
parted instigated the dedication to the use of the de- 
splay either the result strony attachment. or a 

Hluence of the family to whieh the deceased belonged. 

Te can be no doubt that the introduction of Christianity was 


* 
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the means, not only of putting an end entirely to the practice of 
incremation, but also to a great extent to that of depositing votive 
offerings in the graves of the departed. The introduction of such 
sentences as those which our burial-service contains, against the 
thought that we can take anything with us out of the worl 
evidently when introduced by the early Church had reference to the 


heathen practice of placing objects highly esteemed in the grave with 
the dead.* 


Schiller’s lines (translated by Lytton) well express this practice 


so common among the aborigines of our own day :— 


“ Here bring the last gifts! and with these 
The last lament be said ; a 
Let all that pleased, and yet may please, 
Be buried with the dead. 


Beneath his head the hatchet hide 
That he so stoutly swung ; 2 
_And place the bear’s fat haunch beside— 
The journey hence is long! 


And let the knife new sharpened be 
That on the battle-day 

Shore with quick strokes—he took but-three— 
The foeman’s scalp away ! 


The paints that warriors love to use, - 
Place here within his hand, 

That he may shine with ruddy hues 
Amidst the spirit-land.” 


It not unfrequently happens that fragments of the bones d 
sheep and other animals are found in cinerary urns associated with 
the human remains. This is easily explained when we consider the 
manner in which the rites to the dead were performed. : 

If the dead person were a chief or warrior of note, it was ust 
to erect a funeral pyre of great size, upon which the corpse ws 
laid, surrounded by the bodies of various animals siain in honour d 
the dead, together with costly uncuents and perfumes. Frequently 


a number of slaves and captives were also sacrificed to the manes 0 


the departed. Thus, in Homer’s ‘ Iliad,’ we have a graphic -t 
tion of the death of Patroclus during the Trojan war, and the 
honours paid to his body by Achilles and the Greeks :— 


“ While those deputed to inter the slain 
Heap with a rising pyramid the plain. 
A hundred feet in length, a hundred wide, 
The growing structure spreads on every side ; 
High on the top the manly corse they lay, 
And well-fed sheep and sable oxen slay: , 
Achilles covered with their fat the dead, 
And the pil’d victims round the body spread ; 


>. 
* Rolleston ‘ Archeologia,’ vol. 
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Then jars of honey, and of fragrant oil, — 

Suspends around, low-bending o’er the pile. 

Four sprightly coursers, with a deadly groan 

Pour forth their lives, and on the pyre are thrown. 
Of nine large dogs, domestic at his board, 

Fall two, selected to attend their lord. 

Then last of all, and horrible to tell, 

Sad sacrifice! twelve Trojan captives fell. 

On these the rage of fire victorious preys, | : 
Involves and joins them in one common blaze.”* 


During the ceremony, decursions and games were celebrated, 
fen lasting several days, after which the ossilegiwm, or gathering 
of the bones and ashes of the dead, washing, anointing, and deposit- 
ing in wns, was performed. 


Amongst refined and civilized peoples it is possible to conceive 
that a certain sacredness was connected with this ceremonial, and 

that such lines as the Salve Eternwm might form an appropriate 
conclusion of such service :— 


“Farewell, O soul departed ! 
_ Farewell, O sacred urn ! 
_ Bereaved and broken-hearted, 
To earth the mourners turn ! 
To the dim-and dreary shore, 
Thou art gone our steps before ! 
But thither the swift hours lead us, 
And thou dost but awhile precede us ! 
Salve—Salve ! 
Loved urn and thou solemn cell, 
Mute ashes !—farewell, farewell ! 
| Salve—Salve !”+ 


But the incremation ceremony in western and northern Europe 
Was in reality more an occasion of feasting ; the slain animals being 


ra, cooked and eaten by the mourners. Thus we find in Anglo- 
‘on barrows and graves in England abundant remains of animals, 


= those of the horse, which have served as feasts. = 
te 080 high a pitch had this practice of the lyke-wake risen in 


t umes that it was severely denounced in numerous inhibitions 
Sued by the early Church.t 
he yang by the number of instances in which gold ornaments 


which in graves, it seems probable that gold was the metal 


eri] attracted the attention of man. Its bright colour would 
ind yattract even the rudest savages, who are known to be very 
of personal decoration. 


gold, and. was - appear to have been discovered until long after 


| pparently preceded by both copper and tin, as it is 
ie if ever, found in tumuli of the aol ihe but however 


of or ) Ye, copper seems to have been the metal which first became 
‘Mportance to man; no doubt owing to the fact that its ores 
* Pope’s Translation of the ‘ Tliad,’ Book xxiii. 


t ‘Last Days of Pompeii :’ Lytton. 
VOL. See Rolleston in ‘Archeeologia,’ vol. xlii- 
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are abundant in many countries, and can be smelted without di 
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. ficulty ; and that, while iron is hardly ever found except in the form 


of ore, copper often occurs in a native condition and can be beaten 
at once into shape.* | 
There is no reason to suppose that the mound-builders, hoy 
~ earth-works occupy leagues in extent in the valleys of the Mississipy 
and Ohio, were acquainted with the art of smelting copper: tha 
5 COpper 
they mined it extensively on the shores of Lake Superior, and 
wrought it into knives, spear-heads, chisels, and bracelets, and other 
personal ornaments there can be no reasonable doubt, but having 
no tin, they could not, like the ancient dwellers of the Swiss lake, 
Denmark, &c., impart to the alloy almost the hardness of sted, It 
is doubtful, even, whether their metallurgic art extended to the smet- 
ing of copper; for it often happens that the native copper of Lake 
Superior encloses native silver, both metals existing side by sil 
chemically pure, which, if smelted, in whatever proportions, woull 
form a homogeneous compound. Bracelets have been found in the 
mounds, in which this peculiarity is preserved, thus showing that 
the material had not been sme'ted but simply hammered cold ; aul 
the ends are brought together by bending, without any evidence of 
having been soldered.t | 
Of the amount of gold found in the Chiriqui graves in Centnl 
America probably no just estimate can be obtained. At the penol 
of Mr. Power’s visit in August, 1859, about 250 lbs. weight of goll 
had been extracted from the huacas at Bugabita, two-thirds being 
tolerably pure gold, the remaining third what is called “guanm, 
or gold alloyed with copper; the value of the whole was abot 
12,5001. In the summer of 1861, some fresh tombs were discover 
from which gold objects to the value of 16,0000. had been extracted. 
Although, as must necessarily happen, these interesting remals 
find their fate in the melting-pot wholesale, there are yet to be s# 
in the Blackmore Museum at Salisbury, the Christy Museum, Vie 
toria Street, the British Museum, and elsewhere, many examples 0 
these curious American antiquities. 
From a careful examination of many of the Ohio mounds and 
comparison of their characteristics with ancient Scandinavian yar 
it seems highly probable that, in some instances at least, the tom 
was formed by covering the dwelling in which the dead mat 
lived with a mound of earth or a cairn of stones. ve 
This would explain the curious sorted condition of many TAT 
in the American mounds. Thus in mound No. 8, “ Mound 4 
may have been buried the body of some celebrated pipe-maker, 
all his stock-in-trade, which his friends no doubt believed he W 


* Tubbock, ‘ Pre-historie Times,’ pp. 3-4. 
+ Foster’s ‘ Mississippi Valley,’ p. 423. 
} ‘Flint Chips, by EK. 'T. Stevens, pp- 285-6. 
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‘ad valuable to him for barter in the land of spirits as he had done 
n this world. In others the stock of arrow-heads was s0 enormous 
remay well suppose the occupier of the mound had been a maker 
of fint arrow-heads. | 

The practices of modern savages often throw great light upon 
these difficult points. 

Thus we find among the New Zealanders, if the owner dies, he 
iscommonly buried in his house with all it contained.* The islanders 
of Torres Straits also used their dwelling-huts as dead-houses.T 
It is still more significant that the Esquimaux themselves frequently 
leave the dead in the houses which they occupied when alive.} 
We cannot, says Sir John Lubbock, compare the plan. of a Scan- 
dinavian “ passage-grave” with that of an Esquimaux snow-house, 
vithout being struck with the great similarity existing between them. 

Under these circumstances there seems much probability in the 
new advocated by Professor Nilsson, the venerable archeologist of 
Sweden, that these “ passage-graves ” are a copy or adaptation of the 
(neling-house ; that the ancient inhabitants of Scandinavia, unable 
to magine a future altogether different from the present, or a world 
quite unlike our own, showed their respect and affection for the dead 
by burying with them those things which in life they had valued 
wost; with women their ornaments, with warriors their weapons. 

They buried the house with its owner, and the grave was literally 
the dwelling of the dead.§ 

From the foregoing premises we may venture to establish this 
ion, namely, that any people who accompanied the rites of inter- 
ment of their dead by such evident indications of care and attention 
8 We find ina vast number of graves belonging to different perio 
and races in Western Europe and America, may be salely clin 

ve possessed a notion of a future state, whatever may have#een 

™ ey they ascribed to it; and moreover they must have also 

ie ae it possible, by their gifts and good offices, to assist their 
rends into the spirit land. 


* Tylor, ‘New Zealand and its Inhabitants,’ p. 101. 

t MGillivray, ‘ Voyage of Rattle-snake,’ vol. ii., p. 48. 
Ross’ ‘ Arctic Expedition,’ 1829-33, p. 290. 

§ Lubbock, ‘ Pre-historie Times,’ pp. 126-7. 
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VI. FOREIGN TREES AND PLANTS FOR ENGUSE 
 GARDENS.* | 


By Aurrep W. Bennett, M.A., F.LS, 


Tue introduction of new forms of vegetable life into our gardens ani 
greenhouses has made considerable progress during recent year, 
The Acchmatisation Societies of Paris and London have, it is tr, 
paid more attention to the domestication of foreign animals than of 
plants; something, however, has been attempted in this direction, 
and with considerable success. This branch of acclimatisation would, 
indeed, seem likely to be the most fertile in results beneficial to 
mankind. For one fresh animal introduced that will be of real 
utility, there will probably be a dozen plants that yield important 
economical products. The early races of mankind appear to hare 
- exhausted our powers over the lower animals—the horse, the as, 
the dog, the camel, the ox, the sheep, were all brought under sub- 
jection to man at the earliest period of his history ; and within his 
toric times no important addition has been made to the number of 
our domestic animals. Not so with plants. A large number d 
the vegetable substances used as food at the present day, and of the 
vegetable articles of manufacture, were unknown to the ancients; 
and the field for further extension of our utilisation of the vege 
table kingdom seems indefinitely large. The power of cultivation 
in modifying plants is also much greater than any corresponding 
power of domestication in modifying animals. The oldest extant 
_ drawings of the horse, the ox, or the camel, scarcely pomt out any 
distinctive features from their descendants now living; the potato 
and the apple, on the other hand, may almost be considered as ms 
nufactured products; while many gardeners’ flowers, such a8 the 
Pelargonium and the Tulip, differ so widely from their ancestors s 
in some cases, to obscure their parentage. ‘The term Acclimatisatio 
has been objected to by some scientific men, on the ground that the 
descendants of any animal or plant which has been transported from 
one climate to another have no more power than their ancestor 0 
adapting themselves to that climate, unless the principle of Nat 7 
Selection has come into play to eliminate the individuals least a 
to adapt themselves to the new climate, those only surviving WH) 
from some cause or other, are most suited to the fresh — : 
this as it may, there is no question about the fact that the 


‘ons. 3B 
-* ‘The Planter’s Guide: Trees and Shrubs for English Plantations J 
A. Mongredien. London: J. Murray. 1870. ndon 
‘Alpine Flowers for English Gardens.’ By W. Robinson, PLS. lo 
J. Murray. 1870. ho in Mittel oder 
‘Dendrologie : Baume, Striiucher, und Halb-straucher welche Mitte 
Nord-Europa im Freien kultivirt werden.’ Kritisch bearbeitet vo 
erster Theil. Erlangen. Enke, 1869. 
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and the gardener have it in their power to naturalise plants foreign 


our climate and our sol, | 
But the conditions of this naturalisation are by no means so 


simple as might at first sight appear. It might naturally be sup- — 


posed that all we have to do is to introduce those plants which grow 
spontaneously in a climate and a soil similar to our own, and that 


- they will necessarily flourish, and will scarcely be aware of the change. 


Or, if they come from a warmer country, that all that is needed is to 
protect them by glass and artificial warmth from the inclemency of 
ou winters. But in practice this is not found to be the case. <A 
plant will frequently obstinately refuse to become naturalised in a 
country, the climatal and geological conditions of which are similar 
to those that occur in the region where it is indigenous. Our 


common daisy, a native of almost every country of Europe, is said to 
~ have resisted all attempts to introduce it even into the gardens of the 


United States. Some plants seem to have an unconquerable aversion 
to the fostering hand of man, even in their own country. A well- 
constructed and carefully-kept fernery will contain specimens, more 
ot less luxuriant, of nearly all our native ferns; the polypody and — 
hartstongue from shady banks and tree-stumps; the so-called male 
ind female ferns from the woods; the spleenwort from dry walls ; 
even the royal “ flowering-fern” from bogs; and some of the semi- 
alpine species will flourish with the exercise of a little care. Onc 
kind, however, is almost invariably absent, and that the most widely 


 distnbuted of all our ferns, the common brake, a native of every county 


and almost of every parish in the country, but which can seldom 
be induced to remain a denizen of soil that has once been brought 
ider man’s dominion. On the other hand, some of the greatest 


~ favourites of our gardens, which display no coyness whatever in over- 


‘inning our flower-beds, are natives of countries where the climate 
presents very different features to our own, or of very limited tracts 
of our own country, to which they seem strictly confined by impas- 
sable barriers of soil or meteorological conditions. ‘To take instances 
of the latter phenomenon :—There is no garden flower more cos- 
Wopolitan in its tastes, more certain to thrive under any conditions 
; eit or heavy soil, sun or shade, care or neglect, even in the 
Prd of a town, as its very name seems to indicate, than the London - 
list Yet the Saxifraga wmbrosa is one of the most restricted 
* bution of our native plants. Abundant enough where it 
r the ba it 1s yet entirely confined to the moist equable climate 
. “e hilly country in the south-west of Ireland and a few other 


Bia ates, beyond which it is never found in the wild state, 
will think themselves amply repaid for a toilsome day's 
tative Bathering the beautiful Polemonium cxeruleum in its 

bitat among the calcareous hills of the west of Yorkshire ; 


Jeb the Jacob's Ladder is an ornament of every garden on the very 


Ry 
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stiffest part of the London clay. Probably every piece of cultivated 


ground, which contains a laburnum tree, produces each spring a 
- plentiful crop of self-sown young trees, which come up without 

the least care or protection until destroyed in the process of weed- 
ing; yet the laburnum shows no disposition to take a place amon 
the naturalised trees of our woods and hedges, although the seeds 

must often be carried there by birds. It is remarkable that man 
of our common vegetables, the cabbage, the asparagus, the sea-kale 
the celery, are natives of our own shores, never growing sponte. 
neously out of reach of the salt spray; and yet requiring, when 
transplanted into our gardens, no peculiarity of soil or treatment to 
enable them to support a vigorous existence. These are instances of 


plants to which our climate appears entirely congenial, and yet which — 


seem as if they could not propagate themselves with us or spread, 
except under man’s protection. Others, again, appear to require only 
to get a footing in a foreign soil to become established im it with 


extraordinary rapidity, even to the overmastering or expulsion of 
some of the indigenous inhabitants. When Australia and Nev 
Zealand were first colonized by Europeans, their flora presented an 


aspect of perfect strangeness, very few of the native trees or flowers 


belonging even to genera common to Europe. ‘The seeds of some 


of our English weeds were, however, introduced, intentionally or 
accidentally, by the settlers; and now the thistle covers the 
waste lands of Aystralia a3\t does in England, and the clover ant 
the groundsel evérywhere reind the Englishman of his far-away 
home, and have become as completely at home as the mustangs or 
wild-horses on the pampas of South America. In our own county 
a very remarkable instance of this rapid naturalisation has occurel 
in the case of the Hlodea canadensis or Canadian water-weed ; which, 


introduced not many years since into our canals from Canada, has _ 


‘now become such a pest in many places as seriously to impede the 
navigation. Other instances might be mentioned of foreign plauts 
introduced with seed having in a very short time become commol 
weeds in all cultivated land. Indeed, many. of the species ogee? 
in our handbooks of British plants are so entirely confined to “e 
land or to spots in the immediate vicinity of human dwellings, tha 
it is impossible to say how many of them may be really indigenous 
to the soil, and how many naturalised aliens. d 
There is no doubt we have a great deal to learn as to the : y 
in which plants propagate themselves in nature, which may 
~ the utmost value to our gardeners. Every one is familiar w! ra 
fact of the apparently spontaneous appearance, 10 immense - a 
— dance, of plants in soil when subjected to certain farming opel "il 
or on the sowing of some particular crop. Whenever @ new ‘e 
way cutting or embankment is made, some plant unknown — 
neighbourhood is almost sure to appear, and either permane 
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<tablish itself or again disappear after a few years. The ‘ sowing ”’ 
{land with lime is invariably followed by the appearance of a a 
of white or Dutch clover. When certain kinds of wood are a 
‘down, it is said that durmg the next year a particular s necies of 
noss will always be found covering the ground. Soumicdickety after 
the reat fire of London in 1666, the London Rocket (Sisynebrium 
Iria) sprang up in enormous quantities on the dismantled walls 
-butis now no longer to be found im the metropolitan district. The 
wsual theory to account: for this sudden appearance of new plant 
isthe existence 1 the soil of large “ stores of seeds ” read: to vi 
ninate on the first favourable opportunity. In his kairo 
Address to the Linnean Society in 1869, Mr. Bentham ae 
minted out that if this explanation is the true one, 1t ou cht not to 
depend merely on theory, but would be capable of easy practical 
verification, He suggested whether a hitherto 
lodged part in the rapid dissemination of plants may not be pla ed 
by birds. The whole subject presents a wide field for further ps 
7 and must amply reward any one who takes up the 
endowed with the qualities of accurate observation and 
‘Planter's Guide’ deals chiefly with the intro- 
a nae this country of foreign trees and shrubs. Within the 
years the appearance of our lawns and planta- 
venga oye greatly changed by the numlier of new forms which 
The Stately Wellingtonia, the formal 
~monkey or Araucaria the 
ani ‘ryptomeria, the elegant Pinus msiguis and 
are all still of too recent introduction to 
of what their effect will be when grown to their 
ths woeld ee of cone-bearing trees from all parts of 
in this climate, 1s extraordinary ; and, 
ul shape, partly from the evergreen character 
: attention of cultivators bas been perhaps tco 
Y confined to them, while deciduous trees have been com- 


parative] necler4 
y neglected. Receut experiments have shown that im this 


larter 

room for an exteusion of our powers 
é Upper ten eae Py the London Parks least frequented by 
¢ introduction | id, that at Battersea, great success has attended 

, during the last few years, of halithardy trees and 


shrubs th 

vous, We precau | : 

Winter by P "eg being taken of protecting their roots during 
ver of some substance wnpervious to frost. The 


tench have raid + 
to the perfect naturalisation of 
Severity of their ave done: notwithstanding the greater 
Which are neyer eY, Species are frowh by them out of doors 
horth as Paris. th seen with us except | even us far 
5, e bamboo. for INATANICE, is frequently met with He 
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gentlemen’s gardens; and there is no doubt that many shrubs and 
herbaceous plants, which we never think of attempting to TOW 
except under protection, might, with a very little care and attention, 


' become permanent denizens of our gardens and shrubberies, Pro. 


bably few are aware that the common Camellia will stand wit 
impunity an ordinary English winter. Mr. Mongredien says that 
“if protected during the first two or three years after being plantel 
out, and when once established, it proves in the climate of London 


— quite as hardy as the common laurel, and blooms as profusely as in 


a conservatory. It is true that, from its habit of flowering ea! 
in the spring, the blossoms are sometimes damaged by the nipping 
easterly winds, but this occurs only in unfavourable seasons: and 
even if the tree never flowered at all, its lovely foliage would still 


make it one of the most beautiful evergreens of which our gardens 


can boast. A plant of the variety Donkelarii has stood out for 
twelve years in a garden at Forest Hill with a northern aspet, 
without the slightest protection during the severest winters, aud 
now forms a good-sized bush, densely clothed with magnificent 
foliage. ‘The Camellia ought to be planted out in every garden, 
and with a little attention for the first year or two, it would prove 


quite hardy, at least in the more southern counties, and each 


season it would increase in attractiveness.” 
The climate of the south of England is far more congenial to 
the introduction of foreign trees and shrubs than that of. the 
northern counties, not from the greater severity of the winters m 
the north, for the minimum temperature of the year 18 often as 
low in Kent or Hampshire as in Yorkshire or Northumberlant 


— but from the shorter and cooler summers. Many plants absolutely 


require a considerable period of high temperature to enable vaya 
ripen their wood sufficiently to withstand the winter frosts, e 
especially to induce them to flower. In many parts of Seotlan, 
however, the climate is as favourable to horticulturists as 0 aly 
district of England. In the Duke of Sutherland’s estate at Dun- 
robin, on the east coast of Sutherlandshire, Hydrangeas, my 


and other half-hardy plants, grow as freely and as unchecked out 


of doors as they do in Devonshire or Cornwall. The equaliais 
effect of the Gulf Stream on the temperature is no doubt the om 
of this special immunity from frost. The eye of “a . 
coast is not generally favourable to the growth of trees - u \ 
not so much from the saltness of the air as from the preva a 
high winds, which are very injurious to growing vegetation. A , 
and tender shoots which will bear a moderate amount of cold, 
sometimes be scorched as if by fire by a tempestuous night ii 
Mr. Mongredien’s book is intended as a repertorlum ° Tne 
thing connected with the choosing, planting, and treatment 0 


lish and foreign trees and shrubs, and contains an 1 
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if information for any one whose tastes lie in this direction. Its 
defects are rather of omission than of commission. The plan pro- 
nises a completely exhaustive treatment of the subject: in the first 
place we have an alphabetical list, with brief descriptions, of 621 trees 
and shrubs, selected as desirable for planting in the open air in this 
country; followed by a classification of them under a variety of 
headings, as to their height, their foliage, their time of flowering, 
the colour of their flowers, their fruit, their timber, and other points. 
It is illustrated by a number of very pretty woodcuts, of which 
wesubjoin a specimen. The principle on which these 621 species 
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Abies nobilis ; Wimbledon. 


have been gele 


“Mmon Frye ted is not always obvious. W hy, for instance, is our 


hsia (miscalled Fuchsia coccinea, a8 Dr. Hooker has 


in the Teale forming as it does the glory of every cottage-garden 


Wight and in Devonshire, the stems assuming almost 
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a tree-like character; or the Berberis aquifolium, which, with it 
glossy leaves and very early flowers, is so deservedly a favourite in 
~-every shrubbery? In the enumeration of winter-flowering plants 

we miss also the beautiful Forsythia, and several others which micht 


have been mentioned. An exceedingly useful list is that of “ Species . 


which thrive in the smoke of cities,” in which Mr. Mongredien name 
the horse-chestnut, Aclantus glandulosa, Virginian creeper, almond, 
Artemisia abrotanum, Aucuba, Catalpa, Cydonia japonica, 
num, fig, ivy, Cape jasmine, privet, Paulownia imperialis, Phillyren 
media, plane, evergreen oak, Rhamnus Alaternus, sumach, flowering 
currant, Liobinea pseudacacia (commonly called the acacia), Sophora 
japonica, and guelder rose; a very useful list to cultivators of 
suburban gardens, but again very incomplete. In London gardens 
the lilac is everywhere the companion of the laburnum; maai- 
ficent hawthorn-trees could be shown within two miles of Charing 
Cross; the roads in the suburbs are everywhere adorned in early 
spring with the beautiful hght-green foliage of the lime; while the 


sides of the houses are gay in the summer with the gorgeous flowas - 


of the hardy passion-flower, or the gigantic leaves of the Aristolochia 
Stpho ; nor should the apple, the pear, and the cherry have been 
omitted, if it is only for the wealth of their flowers. It is worthy 
of remark that the smoke of an ordinary town is not nearly so de- 
structive to vegetation as that poured forth from the chimneys of 
manufactories or chemical works. Flowers will be found to thre 
in gardens in the very heart of London, which many @ Lancashite 
centleman would give almost any money to establish even m bis 
creenhouses. Notwithstanding the deficiencies we have namel, 
“The Planter’s Guide’ is a book that should be in the hands of 


every one interested in the subject; and we hope it may be the 
means of attracting attention to the great value and importance ol 


ornamental. planting in improving the character of our lawns, 
shrubberies, and parks. | 

If we now turn from trees and shrubs to herbaceous plants, ve 
enter on a still wider field, and one more within the reach of every 
lover of nature. Arboriculture, after all, must always be the put 
suit of those only who have both money and space at therr commin", 
floriculture may be followed by every cottager, and even by vp 
dweller in a town who has a window-sill at his disposal; an¢¥ 
doubt whether the latter does not derive the most pleasure ag 
Although many of the favourite flowers of the last two oF 72 
generations will probably always hold a place m our Lew : 
deservedly, yet the number of species that have been na a 
late years worth cultivating for their beauty, and within t s oe 
of every one who possesses a flower-pot, is very large; ee aocie 
hand-book for this class of plants, though treating only 0 c. er 
of them, plants especially adapted for rock-work, we @ 
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recommend Mr. Ttobinson’s ‘Alpine Flowers for English 
Gardens’ ‘The easy and lively style m which it is written, no less 
‘han the excellence of its matter, will commend it to every lover of 
plants, | | 
Mr. Robinson is no mere enthusiast in his subject when he says : 
_“This book is written to dispel a very general error, that the ex- 
quisite flowers of alpine countries: cannot be grown in gardens, and 
3 one of a series of manuals having for their object the improve- 
nent of our out-door*gardening, which, it appears to me, 1s of in- 
finitely greater importance than anything that can ever be accom- 
lished in enclosed structures, even if glass sheds or glass palaces 
were within the reach of all.” His first concern is with the struc- 
ture of rockeries, in the mode of building. which not only is the 
taste still displayed, or at all events till quite recently, barbarous 
and inartistic in the extreme; but it would seem as if the very 
conditions necessary for the health of the plants were studiously 
neglected, The ordinary idea of the treatment of rock-plants, 
jdgmg from the hideous monstrosities which may be seen in many 
agentleman’s garden, is that you have nothing to do but to poke 
them in between the chinks of perfectly bare stones or clinkers piled 
together in a promiscuous heap, in order to present them in their 
uative habitats. A gardener who commits such an absurdity as 
this, can never have ascended a mountain with his eyes open. ‘To 
quote again from Mr. Robinson :—‘‘ Mountaius are often bare, and 
cliffs are usually devoid of soil ; but we must not conclude therefrom 
that the choice jewellery of plant-life scattered over the ribs of the 
wountain, or the interstices of the crag, live upon little more than 
the mountain air and the melting snow! Where will you find such 
a depth of well-ground stony soil, and withal such perfect drainage, 
: ~ of debris flanking suine great clacier, stained all 
ults of crimson suxifraze’ Cun you gauge the depth 
chink, from Which peep tufts of the dimmnutive and 
aad = a helvetica ? No; it has gathered the crumbling 
hal — i lor ages and ages; and the roots cuter so far 
g the tourist carries with him can bring out enough of 


eM 
to enable the plant to live elsewhere.” Alpme plants are 


$s a sudden alternations of heat and cold, of moisture 
uly and e ri — almost frosty might will be followed, in 
at on the an unclouded day, when the rays of the SUL 
Would georch : e ered surlace of the rock with an intensity that 
mall proport P many an English meadow plaut. Only a very 

+) po 1on of alpine plants are annuals and they are frequently 


with a storehouse of nourishment im the form of rosettes 


tufts of thick ‘ef 
of thick succulent leaves; but their chief water-supply is 


ouch the; ; 
64 their roots; and thus we find that while our garden 


adnuals 


ave fibrous roots of insi@nificant dimensions, aud cyen 
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our forest trees will seldom strike their roots to a greater dep 
than the height of their foliage, the roots of alpine plants scarcely 
an inch in height will be found to penetrate-the chinks between the 
rocks full of rich earth, to the depth of sometimes more than a Yard, 
or forty times the height that they venture into the air. The necled 
of this most essential condition for the growth of alpine plants is of 
itself amply sufficient to account for the failure which has genenlly 
accompanied the attempts to introduce these lovely flowers to om 


rockeries. A good depth of soil is indeed more indispensable to 


these plants than the presence of rock and stone. They no doubt 
prefer to expand their flowers and extend their green shoots over 
the bare rock ; and where rock-work is artistically managed, thi 
faint attempt at a reconstruction of their native habitat adds greatly 
to the picturesqueness of the effect. But many of them will floursh 
equally well in open borders, and even when planted in pots, mith 
a few stones about them to protect the roots from the direct action 
of the sun, if only the two requisites are attended to, of constant 
moisture and perfect drainage; and hence they are invaluable a- 
quisitions to the cottage or window gardener. The Saxifrages, the 
beautiful purple Aubrietia, with respect to which Mr. Robison 
says, “rock-works, ruins, stony places, sloping banks, and rootwork 
suit it perfectly; no plant is so easily established in such places 
nor will any other alpine plant clothe them so quickly with th 
desired vegetation,” the various species of Arabis, the alpme 
Primulas, all make excellent bedding plants. The ease with which 
a new alpine can be domesticated in our climate 1s shown by the 
rapid spread of the lovely early forget-me-not, Myosotis dissityfory 
brought not many years since from the Alps near the Vogelberg 
now to be had from every nurseryman, and the treasure of many! 
cottage garden, with its exquisite sky-blue flowers, continuing {ron 
mid-winter till early summer. ‘al 
But it is not alpine flowers only which will repay the 


amount of trouble necessary for their introduction. Many p 


; 0) 
which are never grown without the protection of a greenhouse, 


not require any elevation of temperature for their successful growth 


ock-care 


kind. ‘The drawing given on p. 359 is trom such a! 
constructed in the grounds of one of our mos 


} 
fal 
aL 
ut merely all absence ot great changes ot empe HUULE 
moisture. ‘This is especially the case with not a few of the . : 
delicate ferns, such as the clegant maidenhar, and the two ~~ 
little filmy-ferns ; and the requisite uniformity of temperature ‘1 
moisture can be obtained out of doors by the erection of 2 part } 
| . underground grotto or ravine of rocks, through which water 18 ‘ag 
k petually trickling, the entrance being protected by @ et 
foliage from the direct influence of the weather. It 18 —_ rt 
“ how cquable a climate car obtained by a simple device Ot 
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fern,” the Osmunda regalis, and several foreign 


tor English Gardens. Ooo 


en near York, where he grows not only our royal so- 
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Entrance to Cave for Killarney Fern in RKock-garden. 


illed species, but the most beautiful of all this beautiful tribe, the 
noisture-lovine Killarney fern, which clothes the soil of the damp 
dark woods by the Tore waterfall. | | 

The beauty of these horticultural experiments is that they can 
be tried on so small a scale, and are thus within the reach of almost 
very one; yleldine a source of pure and healthy enjoyment which 
few other pursuits will afford. Mr. Robinson almost promises us 
that his little book shall be the first of a series of similar manuals 


different departments of gardening ; and we can hardly conceive 


a greater service than this to a large number of huis 
Tho merely require to be told Low tu set to work two cultivate thus 
inating science, 
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VII. A RECENT TRIUMPH OF SYNTHETICAL 
CHEMISTRY. 


lr is not often that so legitimate a triumph of synthetica 


as the artificial production of a natural substance becomes, at the 


“same time, an important national discovery, the money value of 


which may be reckoned by millions. Such, without exaggeration 


it is not unlikely that the artificial production of Alizarine, th 


colouring matter of madder, may become. 

Madder is the root of a plant belonging to the order of Bi. 
hacer, amongst which are included some valuable plants, such a 
the cinchona, ipecacuanha, and cofiee. The madder plant is the 
rubia tenctorum. It is estimated that its consumption reaches ove 
47,000 tons per annum, and this, at 452. per ton, amounts to over 
2,000,0002, sterling, one half of which is imported to England, and 
the payment tor which (1,000,0002.) goes out of this country into 
the pockets of foreign manuiacturers. If now the essential co 
stituent for which madder is so valuable, its pure colourmg matter 


can be economically prepared by chemical means irom coal-tar, that 
amount of money will naturally go into our own pockets—a ud 


unworthy reward for chemical ingenuity. : 

The yalue of madder in dyeing and calico printing depends upon 
the many different colours which can be dyed by its means; thus, 
ohe mordant (1rol) purple shades, from the most delicate 
mauve to black; witht another mordant (alumina), red shades are 
produced, from the palest pink to deep crimson, including th 
brilliant and well-known ‘Turkey red; and by judicious admistir 
of these mordants, combinations of all varieties of chocolate-brow 
are produced, These colours are very permanent, whilst the high 
price of the raw material to which they are due renders the dis. 
covery of a substitute a problem of the highest commercial impott- 
ance. lor these reasons the chemical investigations of madder hare 
been very wuimerous, the most valuable results having been obtained 
by ow own countryman, Dr. Schunck: This chemist found that the 


root did not contain a colouring matter ready formed, but there wis 


IG, many other bodies, 4 erystalline substance, W ch 


named acid. When the powdered madder 1s allow 
stand tn a moist state, or 1s venily heated with water 10 7 i A 
beck, a peculiar fermentation sets up under the miluence 0 a 
ment called erythrozyn, by which the rubianic acid is split up ™ 
and olucose. Besides alizarine, there is another 
matter obtamed from madder, called purpurine ; but as all t ev 
able shades and colours of madder are due to the alizarme, b 
only devote attention to the latter substance. id 
“Alizarine is a brilliant scarlet substance, which erystallizes 
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and exposed to careiully “regulated heai, Sublimes. con- 
iaising into beautiful tuits oi scariei needles Sparlnciy 
in water. but dissolves In spirit, anc ww alkaline solutions 
istinetorial power is at least thirty-five times as great as that o! 
wider itselt. Dr. Schunck was the frst to pomt out that Turkey 
rei, madder punk, and all the madder colours, are sumply con:- 
pounds of alizarie ant. lat TY aclas Witi bases, and He Nas deser1 bec 
process for prepare pur alizariné tou: cottol: which has bee 
red Turkey red. 

The discovery of the method of preparing alizarine artificialty 
«due to two continental chemists. Messrs. Graebe and Liebermann. 
aud their discovery 1s the more remarkabic. since It has not beer 
dliected by any haphazard. system experumentation. 
iat is the result of a scientific Investigation on th properties ald 
woleenlar structure of alizarinc. anc Las been conducted, step by 
step, m accordance With jovick! Geauctions tron the laws 0! 
svuthetieal ehemis try. The train of reasoume is to: complicated, 
and requires too profound KnoWleuge of the Of moderL 
chemistry, to be given i here, put outume of the 
research, will perhaps be of interest 

ilzarine irom madder Was SUDINtLEC Lo sundry Chemica: processes. 
It Was ascertained that this principle was connected with the livdro- 
carbon group contalune iourteen aiums of carvon, and vy beating 


with body capa bie Ol Lhe Lis 
bydro-carbon QO! the jourbveel alolus OL 
iu of hydrogen. Tins was seen to be identical with one of the soli 


ervstalline | bodies obtumed in the distiliation of coal, baled anthra- 
cone; and by BOIMeW Lal proces: they converter thus 
havine DV adaed 0. OAV LO alc 
removed two atoms Ol bya roger, tue ali Lue. KEV U bia 
svuthetical formation alizarine Deel Giscovered, LL Was 
ot lone before Wer efiected jor Whel paructia! 
of chemica Lave LO be Giever 
always find differen: Way> Luel Lit PeCcoras 
celebrated patent Case W1li SULOV ‘Pheré are now plo 
means byt A! ellect the ved \ milftilia! 
thrasene Perk diliere lit ali ali alia 
‘olourme 
atters 
aud unless Care is 
the ; artificia) CO} 
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but when pure, there is no doubt as to the identity of the artifici 
and natural dyes, as they are similar in their absorption spectra 
their tinctorial powers, their unalterability under the infuenoe ¢ 
light, and their solubility. | ee 
Whether artificial alizarine will supersede madder to any great 
extent depends principally on the supply of the raw material, anthn. 
cene. Dr. Roscoe says that in an experiment made on a large scale 
it was found that 100 tons of tar yielded 0°63 ton of anthracene, or 
1 ton of anthracene could be obtained from the distillation of about 
2000 tons of coal, not reckoning the quantity of anthracene cn- 
tained in the pitch. But tar distillets have hitherto tuned vey 
little attention to this substance, and from some experiments of Mr. 
Perkin it is probable that some kinds of coal-tar contain considerable 
quantities of anthracene. Attention being now directed to the sub- 
ject, all experience tells us that the demand will bring a supply, and 
already we see signs of this in the advertisement pages of chemical 
periodicals, where the priee of anthracene is regularly quoted along 
— with that of other coal-tar products. Should our anticipations he 
‘fulfilled, this discovery, although made by German chemists, cannot 
fail to be of most benefit to England, the great tar-producing country 
of the world. Tar distillers will do well to bear this in mind, ant 
examine the influence of various temperatures in distillation, for 
anthracene is likely to become as important as benzol was a fev 
years ago. 3 WC 
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NOTICES OF SCIENTIFIC WORKS. 


FORMS OF ANIMAL LIFE.* 


Twenty years ago a number of statutes were passed in the Uni- 
esity of Oxford indicative of a commencing change in the educa- 
tinal methods pursued at that venerable institution, of which change 
the book before us is one of the fruits: The “ progressive studies,” 
and prominently among them the study of the natural sciences, were 
introduced as legitimate objects of pursuit ; and the admission thus 
mde that, in the opinion of some, they were at least competent to 
supplement, if not to supplant, as agents of intellectual discipline, 
the vestigation of the ancient classies, or of the plilosophical works 
of Kant and Hamilton. 

_ Whether science, however, as distinct from literature, be efficient 
ndevelopme the mental faculties and engendering correct habits of 
thought, must depend entirely on the method in which it is pursued. 
Itmust be obvious to anyone who has had mucli experience in teach- 
ng, that it is quite as easy—and perhaps even easier—for a youth 
Wucquire a scientific as a classical pedantry ; to be able glibly to talk 
chemistry, as many boys do their Latin, by employing a confused 
juuble of words and formule, without the slightest appreciation of 
broad general principles. It is, indeed, quite marvellous how little 
is been effected in Englan] in some branches of science, even under 


| @etumstances that would at first sight appear most favourable, 


werely through the pursuit of a wrong method. Ask nimety-nine 
senor medica] st udents what the effect of a section 
tl pirene or the sympathetic uerve would be, and they will 
Rogge characteristic changes in the respiration and 
of the first question by another requiring the 
le compiler of epee and they will at once give the name o 
tak tec P ysiological text-book most in vogue at the tine. 
Lerves jn the questions concerning the situa lone of these 
character. | ‘tage body, and the replies will be of a Very different 
promply sot ald relations to contiguous parts will 
Wl inform ti and in reply tothe second query the students 
ind dissected the lev have seen the nerves with their own eyes, 
Hem with their own scalpels, and are quite prepared 


prove 
Move the correctness of their statements by a demonstration of 


» 
ton Anato of Animal Life - being Outlines of Zoological Classification based 


igures,’ {nvestigntion, and Wilustrated by Descriptions of Specimens and 
tnd Physiolo vj Rolleston, DM... Linacre Protessor of Anatomy 
VOL niversity of Oxford. Oxford; Ciarendon Press. 
VI. 
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uly, 
~ them in the anatomical theatre. In the first case the knowledge i 
hearsay, in the second it is the result of close individual observation 


and is therefore real. oe 

Now it is the acquisition of a real and substantial basis of facts 
—facts which must be verified again and again by the observing eye 
and sensitive touch—to which physical and biological science, 18a 
engine of education, should first prompt the student. In other studies 
words come to him invested with the authority conferred by the name 
of some master. In these he is to believe what he sees and can prove 
by experiment. ae 

If it be asked why two such nearly related subjects as Anatomy 
and Physiology should be studied so differently, and with such di 
_ ferent results, we think the answer is near at hand. Companatire 
_ anatomy, as a branch of scientific education, has, until recently, been 
almost entirely neglected, and even now is not extensively taught 
Comparative physiology cannot be studied without a preliminary 
groundwork of comparative anatomy. While, thirdly, almost all 
advance in human physiology must depend on experiments mate 
on the lower animals. In these three statements we have indicated 
what we conceive to be the true answer. Students cannot them- 
selves work out the physiclogical problems connected with the nerves 
in question, or any other similar part, because they are not sult 
ciently familiar with their relative position in the only bodies 
which experiment is possible, viz. those of the lower animals. When 
a course of comparative anatomy, carried out not merely by sry 
lectures, but by actual dissections and demonstrations on familia 
representative animals, be considered an integral part of a metica 
education, and not till then, will physiology be generally studi 
according to a better method. 

But if an English student of medicine of to-day desires to it 
himself for pursuing physiological studies after the manner india 
or by practical dissection to enlarge his knowledge of those wp 
laws which underlie animal forms, whither is he to look for a gute 
—such a guide as books on anthropotomy afford him in his _ 
tical study of the human body? Except the book before us a 
not know any that would serve his purpose. There are many ® : 
of great value which give the results of comparative meer ‘i 
for example, Professor Owen's great work ; or the remarkab y a 
and able ‘ Introduction to the Classification of Animals, by P oT. 
Huxley. But their scope and aim are different. Pro.essor 
ton’s book does then, we think, supply a real want. — ‘eal 

By the aid of its very clear descriptions, and, if poss! " the 
clearer figures, the student is enabled to dissect and recogniZe® all 
salient points in the anatomy of a rat, pigeon, frog, and 1 rm fot 
other familiar and typical animal. The volume is nob nee 
the mere reader of comparative anatomy, and will do him 206 
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I wrat least no more good than any other able treatise on the subject. 
On, Itis designed as an aid to ‘the practical worker ; not to burden his 

memory and confirm him in the enervating habit of receiving on 
cts inst statements which ought to be verified by observation, but to 


a dneate him into the way of educating himself. Though written 
al primarily for the benefit of students of the University of Oxtord, 
ies nthe museum of which institution an illustrative series of prepara- 
me tins exists, we think we have said enough already to prove that its 
ove advantages need by no means be limited to them; but that it will 

prove most useful to all those who desire, like we did in our own 
ny student days, areliable guide by which to work. To go through the 
it bok as the author designs it to be gone through, and as: the reader 


ve for his own sake should make up his mind to go through it, will 
ul uvolve both time and labour ; but they will be time and labour well 
expended, 

'y @ There are three parts to the work. First, an introduction, 
ll HE “siving a classification of the animal kingdom, with a zootomical 
de weount of the various sub-kingdoms and their subordinate divisions 
el and classes.” Secondly, a “description of certain readily procurable 
of specmens, which illustrate in the concrete a very large number of 
: the systematic descriptions contained in the introduction ;” and 


thidly, deseriptions of figures supplementary to the descriptions of 
specimens, and designed to aid those specimens in “furnishing that 
groundwork of particular facts, without which it is impossible to 
obtain any real knowledge or permanent hold of general principles.” 


f 7. agicttty to erect the principles of the science on a firm basis 
1 ‘ ct, which the student is taught how to observe for limself, 1s 

¢ unique and most valuable feature of the book. | 
parts, the first consi-ts of 163 pages, and is recom- 
| preface to be studied after the preparations und spe- 
k ose descriptions succeed it. We do not quite see, as these 


le nel first (as they undoubtedly should be, and that too as 
‘ br the read ry Nat specimens ; all the better if actually made 
ot small oe y they should be placed second. This is a matter 
except that a book is generally written 
rene + gay it is mtended to be read; and that a good many 
i wei, over prelaces altogether, or read them just as 
vhich they ar oo namely, after they have finished the works tu 
ist strikino ended to be the real introductious. One of the 
No attemnt ol this first part is its extreme truthfulness. 
pt ils made to construct a completer system than Nature her- 
everything In it 1s reliable, because in everything 
some one ese ollowed, not led. Nothing is easier than to fix on 
constructed an er 88 8 basis, on which a zoological system can be. 
‘ptivate th ose symmetry and philosophic completeness shall 
© mere reader of zoology—nothing, except the readiness 
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with which this symmetry can be shown to be unreal. Wecould point 
{o more than cne book, whose numerous editions testify to their 
numerous readers, written on this principle. In the “Introduction” 
before us, if we miss a little of the charm of a completeness eqsi 
attained when men construct animal kingdoms out of their op 
imaginings, we recognize in every page the far more gubstantul 
advantage of a severely conscientious truthfulness. Scarcely a fac 
of broad and general application is stated, that has not the “but” 
which introduces all the exceptions to it, immediately after; and i 
will be a great satisfaction to the student of the book to know that, 
however much he may have to supplement the knowledge it afford 
him as the science of comparative anatomy may advance, he will 
have little or nothing to unlearn. 8 
The admirable calmness and temper displayed when the passing 
discussion of any biological theory is rendered necessary; the 
carefulness with which conclusions which are merely probable ar 
distinguished from others that bear the stamp of certainty; the 
evenness with which the balance is held between opposing probali- 
ities—as for example at pp. xxv. and clxii. respectively, where th 
theories of evolution and of the existence of a regnwm protisheun 
are reviewed; and the readiness everywhere manifested to accept 
any new truth when proved, coupled with a cautiousness mn disp- 
raging the old simply because it is so, cannot fail to exerases 
wholesome influence on the mind of the reader. ; 
In two ways we venture to think the value of this part mght 
be enhanced. First, by the addition to it of some such glossary a 
that appended by Dr. Pye Smith to Professor Huxley's “ Introdue 
tion.” Secondly, by the devotion of a single figure and abouta par? 
of description to the elucidation of the constituent parts of a complete 
vertebra; in the absence of which the student is referred, at p. d, 


Part to Professor Owen's ‘ Descriptive Catalogue, a work not. 


easily obtained, except by those living in Metropolitan or University 
towns. 
The second part consists of the descriptions of fifty preparations 
obtained from representative, and for the most part easily procurabl 
animals, such as the rat, pigeon, common fowl, frog, perch, cray- 
fish, &e. While they are so clear as to enable the student | y 
recognize in the preparation before him its anatomical details, .* 
make the preparation for himself if he has not access toa pore 
contaluing it, they are something more than mere descriptive ske 
of the particular animals under consideration. Each serves a8 4 


for a discourse on the entire class, and side by side with the accoul 


of every organ are allusions to homologous organs of comalare : 
allied orders. With the descriptive anatomy of the commen * 
fish, for example, are frequent comparisons of its different in 
those of other Decapods, both brachyurous and macrourus, 
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Amphiopods, and many others ; so that by being thus grouped 
‘mand one central and familiar figure, the resemblances and differ- 
aoas can be better appreciated and more easily remembered. 

In the third part are twelve plates containmg drawings of nine 
isoctions of common animals, executed from the dissections them- 
elves, by Mr. G. Crozier, formerly draughtsman to the Hadclifie 
library, Oxford; and sixteen diagrams taken trom the best sources. | 
In the descriptions, which serve as comments on these figures, there 
is necessarily at times some amount of repetition of what has been 
one over in the previous part. Nobody, however, who. knows how 
unch the impressions of facts upon the mind are deepened by their 
ling presented in different manners, will regret this. The tacts 
dfanatomy, as every teacher or learner of it knows, have to be re- 
ierated many times betore they become retained. 

A certain amount of prelimimary knowledge is necessary before 
tlus book, or indeed before anv book on comparative anatomy, can 
beneficially studied. It is not much. One session's stedidy work 
mil give any average student a fair knowledge of human osteology 
ind visceral anatomy, and then he will be prepared to enter with 
ulvantage on such a study of comparative anatomy as Professor 
fiolleston has here go admirably sketched out for him. 


OTHER WORLDS THAN OURS.* 


Tax first sentiment of a thoughtful man untrammelied by the in- 
ences of doctrinal theology, when he hears the question, “ Are the 
celestial spheres Intended as the abode of life?” 1s one of profound 
ne The more natural mquiry, It seems to him, would 
sui the other worlds not be the seats of living organ- 
question remmds ium at once of the lttieness 
restricted mental capacity which can seriously 
oubt. Imagine a colony of ants, who have 
and dustry tO them, vast of their enterprise 
mst lake: of hittle mound, Upon SOME isket in a 
iilosophers of the complacency With) which the 
hey are upon the neighbouring islets, frou wluch 
an barrier, and of their 
ings like those other Vast regions are peopled with 

i view when or What Can have been the object Nature had 
the raised up other lands besides their This is 
v We position our plliosopers wlio cling to tiie idew that 

‘Other World. 
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ours is the only habitable world, and that the rest are but shinino 
lights placed in the heavens to give us light by night. : 
It we thought that many of our readers continued to hold this 
doctrine, we should indeed lay down our pen in despair, and descend 
to themes which come within the scope of the utilitarian unde- 
| standing ; but thanks to the rapidly advancing strides of Sclence, We 
may fairly assume that a large proportion of the readers who con- 
sult these pages are quite prepared to consider with the author of 
the work before us, not whether other worlds are the seats of ot: 
ganized existence, but whether we have any, and, if any, what kind of 
evidence concerning the nature of the living forms which now inhalit 
or are destined in future to reside upon, the other celestial spheres 
In considering the question from this point of view, we ar 
compelled still to admit our profound ignorance; but we may do 
without shame or humiliation, for in this case it is no longer the 
unreasoning ignorance of the lower animals—we are no longer ant- 
philosophers—it is the darkness which precedes, light; the gloom 
that is being dispelled, slowiy but surely, by the efforts of phil 
sophical research, through that quality of the human mind wht 
distinguishes us from inferior intelligences. We know very hittle 
indeed of the conditions of existence in spheres other than our ow, 
and although Mr. Proctor has managed to write .a book of mor 
than 300 pages on the subject (a great portion of which, howerer, 
deals with matters interesting enough in themselves, but completely 
alien to the main inquiry), all that has been ascertained with any- 
thing approaching to certainty as bearing upon the habitabty af 
the heavenly bodies, might easily be compressed into a dozen sh 
tences. So that if we were strictly to obey the injunction which i 
civen to young lawyers, that before they begin to consider the hv 
in any particular case upon which they are consulted, they shoul 
thoroughly master the tacts; if, we say, we were to apply this - 
method to the question, what kind of beings are living or — 
to live upon the heavenly spheres, the consideration of the subject 
might be long deterred, and we should have to pronounce upa! 
with great doubt and hesitancy. nee 

Around Mercury there is probably some kind of atnosp re 
but the planet is too near the sun to admit of a satistactory rt 
nation with our present philosophical instruments. Venus ‘ 
certainly possesses an atmosphere, and the inclination of her 8 
leads us to infer the existence of seasons. : 

Mars is the great piece de résistance in this hight nel 
banquet. That planet has almost certainly an atmospher? 
- laden with clouds, two poles similar to our own, capped wi ® 

te Zones 
which encroaches upon and recedes from its more tempéete™ thos 
according to the seasons of the Martial year of 687 days aie 


{100 
seasons being, like our own, the consequence of an inclina 
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‘je axis of the planet to its orbit. But our mformation concerning 
lars does not stop here, for astronomers are sufficiently convinced 
ii the existence on its surface, of continents, islands, oceans, seas, 
‘nits, and inlets, to have given them such’ designations as W. 
Heschel Continent ; Kepler, Lockver, &c., Lands: Phillips Isiand ; 
Dawes Ocean; De la hue Sea; J. Herschel Strait; Nasmyth Inlet, 
fc, as may be seen trom Mr. Proctor's imteresting chart in the 
work under review: and if these surmises be correct—it the fair 
fie of Mars is divided into land and water, and if its skies are 
varied with clouds and sunshine, it is only a reasonable mierence 


that in every other respect its physical aspect resembles that of our 


om earth; its continents being diversified by hill and dale, plain 
and valley; its valleys adorned with lakes. and serving as the beds 


df nvers; whilst waterfalls will likely adorn its hil) sides, and 


slaciers Its mountain recesses. And if so, cud bono? Are there no 
tees and shrubs to draw their nourishment from its streams and 
watercourses no msects nor other fivying things to flutter m Its 
sushine? no living, moving bemegs to wander over its vast con- 


ments’ And if some of these should: still. be absent, has all this | 
been produced in vain We Jeave the common 


er, tor they are as well 
tile fo form an opinion on the matter as the author of the work 
before us, | 
From the sheht inclination of its axis, J upiter has uo seasons 
the ordinary acceptation of the term, but probably the planet 
assesses a cloud-laden vapour with its consequences. It is pos- 
abl that Jupiter may be im a condition somewhat similar to that 
uwuich our earth was when its seas swarmed with aucient lorms of 
lr, P Toctor does not say so, but judging trom the wecessity 
dor its anima! races (if possess ), in 
th earth's additional! weight as col pared tlios’ OL 
wil be xplamed present y, abe iyo. other 
probably d Is worth | Saturn, too, has 
which laden with vapours and here our kuow- 
mM other parts 0: our dolar 
wena which other hand, certain well-established pleno- 
thotosphere of the lle Impossible upon certals otuer spheres. The 
Consists probably of glowimy vapours, auougst 


sense of our readers to dictate ‘the ans 


Of many well-known elements, such as won, calcium, 


han egy 

well as hydrogen vas, have been distinctly traced by 
sodiy analy BIS; and so, too, similar elements in the same lorm, 
» on, Lydrogen., have been adccrlailicc 
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safe to say that no beings at all resembling those which live on 
earth could possibly exist. Again, that side of the moon which i 
visible to us ‘has, in all probability, neither atmosphere nor wate 
and it is subjected to the unimpeded action of the gun’s rays for 
_ the space of fourteen days without intermission, a protracted tropical 
day, which is followed by an Arctie night of equal duntion, 
Although there are grounds tor believing that in past: sons our 
satellite may have been the abode of life. it is hardly possible, for 
the reasons named, that it can be so in our time. ae 
Again, there are circumstances trom which it may reasonably be 
interred that even where it is legitimate to assume the existence of 
living creatures on certain orbs, they must be constituted differently 
trom those we know on our globe. For example, an object which 
on the earth's surtace weighs | lb., weighs only 7 oz. on Mercury, 
but the same object would weigh 24 lbs. on Jupiter ; so that a man 
of 10 stone here would have to carry 25 stone on Jupiter, and only 
+ st. 6 Ibs. on Mercury; and Mr. Proctor. if he had wished t 
indulge his lively imagination more treely than he has done, might 
have conceived of Mercury as an advanced planet, peopled bya 
superior race of beings, who having a lighter weight to carry and 
consequently less need for muscular exertion, would probably 
require only one meal a day to compensate for physical waste, and 
would therefore have more time and energy to devote to higher 
vccupatious than mere nutrition, And, as already mentioned, the 
additional weight which creatures would lave to carry on Jupiter, 
with its present size aud density, suggests the idea of its contammg 
vast seas, that support Ichthyosaurs and them congeners. : 
are, of course, speculations, like Mr. Proctor's; but it may be as 
well to mention that on all matters uvolving biological as well as 
physical considerations, even speculators should be conversant Wi 
the past history of lite on our earth ; should. be geologists a 
paleontologists as well us physical and astronomical observels 
The more we study Nature as a whole, the greater the need app 
for a school of thought which shall embrace all natural sciences. 
In regard to the condition and habitability of other spheres, ot 
onsideration——for it is absurd in the present state of our knowett™ 
COLISL era vl US | hether 
to talk of couclusious—seenis to press itself upon Us, namely, W at 
smaller orbs, us tte nearer planets (Mercury, Venus, the 
Mars), and the satellites in the Solar system, do me ee the 
vanced life, or (as on our Moon) life already passed away ; she 


larger planets, aud the Sun itself, retarded imorgall¢e ant 


existence. yews 

Vhose who desive to be tully informed as to Mr. pas may le 
on these matters miust turn to lis interest 5 may 
remarked here, that he believes the exterior planets to heat iv 


be Called semi-solar in their character, not only recelvile 
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‘the Sun, but, trom their peculial eondition: having the power to 


part more than they recelve, and 8) serving as suns to thei 
ystems of gatellites which be regards aS true worlds. Why under 
these circumstances he talks (| Uranus and Neptune. which be 
includes in his subsidiary Solar system: he speaks Jupiter. 
Siu, Uranus, and Neptune as “jour suns ““—as Arctic planet 
tis dificult to understanc. 

Having dealt with he termed th: legitimate portion 

af his subject —th habitabiuity of the tbe tirst hal! 


the autho: proceeds 1 consider such obiectS anc prene- 


wena as meteors and comets. Lu: Ober hebule. anc be CoOL 
dndes his volume With a chapter on “ Supervision anc Controw. 
We have space jor two or three passing ertucisms. Mr 
Proctor adopts and enlarges upon the meteor: theory te uni 
verse, Which differs trom the nenular theory of Laplace, assume 
that at some time 07 Other there u Chaos Meteor: 
and that these agolomerate masses. dn our dolar system, lo} 
the sun first draime: "space of al Immens: quantity o! 
meteoric matter, leaving put its OWL 
hood, so that first piahets-were lormecd . DUL AS Lhe 
loree of the centra! or!) iarger centres (Jupiler, 
Were again set up: whilst obuer. portions the univers 


similar processes Were Ol. Tis pVpotmesis bas received, al 
will continue to recelVe, attention it isa kina of Darwial 


theory OL the wbiverse, attemmpune to go back 
lor itis as ditheuli to account ior tue lormaiion ¢ aw 
sun). put endeavour: Yeasol Striet 
from know ani present LO thie Pasi \\ 
reads Mr, Proctor aremment, however, Will ve struck vy lus 
Ine appre priat: ai. KNOWL Plenomene, even such as Oller Cub 
tradictory dS luveut Whereas, Waly Lil 
supposed lacts wy us applicalic tu Lue Wewe 0 
TO the Meteors HV do tit 
ton by such Tel ut ica 
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intelligence of their condition has been ages in speeding throush 
space. he application of this fact to the appearance of nebulg 
_ and what may be considered as worlds in course of formation, ig not 
dwelt upon sufficiently ; for just as we see the formed suns 18 the 
existed in past eons, so do we now observe the condition of nebulous 
masses as they formerly existed. Here, again, a little paleontolo 
_ and archeology would have done the author no harm. Just as the 
Almighty has left us fossils in our terrestrial strata, flints in ow 
burial mounds, and inscriptions upon our tombs to instruct ws in 
the past history of the earth and its inhabitants, so He unfolds to 
us—not as with His all-seeing and omniscient faculties, but through 
the very imperfection of our senses, through our inability to leave 
the surface of our little earth, and the consequent necessity that we 
should stay here and await the intelligence of the past,—so, we say, 
_he shows us the whole history of the universe at one glance, re- 
vealing to us to-day stages of formation and progress which existed 
at periods long past, in a ratio of time measurable by the space 
through which the message-bearing ray has had to pass in its 
mission of knowledge. In other words, as soon as our instruments 
enable us to measure the distance from us of a fixed star or nebuk, 
and show us its condition, we are able to compute at what period 


of the past, reckoning backwards from to-day, the object we are 


viewing was actually in that condition, and we have therelore e 
more precise method of ascertaining the time which has been requisite 
to bring about cosmical changes than we at present possess for 


determining the periods required for the deposition of terrestrial 
strata. | 


As to Mr. Proctor’s views on “ Supervision and Controul,” they 


are as suggestive as all his other chapters, but they are not likely 
to gain much favour, from the author’s timidity in expressing his 
views on controverted subjects. It is not difficult to guess what 
these are; but when a writer says he will give us an insight ito 
the nature and operations of the Almighty, but he sees no advantage 
in making people uncomfortable by saying what he himself thinks 
on just those matters on which he is best able to form a jndgment, 
his views of Divine action are not likely to be much heeded either by 
“believers” or “unbelievers.” The book has other faults. 1t1s vie 
mixed a character, treating in some places (as where the prinaip'® 
of the spectroscope are explained) of physical phenomena . 
suited for a schoolboy, and in others discussing controverted pol 
in astronomy with the earnestness and particularity of an yey eg 
‘disputant, and not always without the suspicion of some httle 
No one will accuse us, after these criticisms, of having : a ‘ 
the too common but ignoble practice of handling tenderly, uf 2° 
flattering, the productions of a collaborateur, but we are boun 
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rconclusion, that we have been much charmed by the perusal 
ofthe work. It is in many places very poetical; its author shows 
simself to be a careful and earnest observer, and the novel aspects in 

rhich old phenomena are presented to the reader are deeply in- 
teresting and often startling. ‘The beautiful chromo-lithographs 
ae amongst the best we have seen, and they convey vivid impres- 


‘sons of the heavenly bodies which they are intended to represent. 


COMPARATIVE LONGEVITY." 


Mr, Lanxester has published an Oxford prize essay on Longevity, 
ind his little book merits the attention of a wider circle of readers 
than it would be likely to find within the precincts of the University. 
The title was, of course, not of the author’s choosing, and as ori- 
vinally given out was as follows :—‘ The Comparative Longevity of 
different Species of Lower Animals, and the Longevity of Man in 
different States of Civilization.’ As the author very properly says 

in his preface, “The subject does not admit of very satisfactory 
treatment from a scientific point of view, and is accordingly one 
which probably few persons would have selected to write upon, 


luless under special circumstances,” “but at the same time,” he 


remarks, “longevity is a subject of great popularity, and hence the 
— and arguments herein set forth may, it is hoped, interest the 
pu 


Although we should not feel justified in complim enting the 


‘tuthor upon his treatment of the question from any other than a 


scientific point of view, and are unable to accredit him with success 
mn having imparted greater popularity to this subject, we have no 
doubt that the essay will materially add to his rapidly increasing 
teputation as an accurate observer and promising naturalist, for every 
page bears evidence of careful thought and extensive reading. 
__In conformity with the apparent wishes of the examiners or 
Mdges, he has divided his subject into two sections, the first of 
which treats of lon gevity in organisms generally, and the second 
ot longevity in man. | 

is definition of longevity would be apt to puzzle non-scientific 
readers, for it is “ the length of time during which life is exhibited 
ii an individual ;” but the meaning intended to be expressed, as 
subsequently explained, is that it is the “ potential duration of life ” 
an “individual,” as distinguished from a group or succession of 
individuals, as in the case of asexually-produced polyps, for ex- 


Ee Comparative Longevity in Man and the Lower Animals.’ By E. Ray 
ster, B.A., Oxon. Macmillan & Co. | 
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ample. A reference to the author’s carefully and conscientions 
prepared “Statements as to the duration of the individual in 

organ 
isms" (pp. 55 e¢ seq.), shows upon what slender data he has heen 
compelled to base his. conclusions; for concerning whole 
hardly anything appears to be known in this respect, and even 
where our knowledge is less scanty, line after line is preceded by the 
author's notes of interrogation. 

His conclusions regarding the duration of life in the lowe 
animals are as follows :— 2 ee 
_. “Hence, in spite of the great complication of the case, we m 
conclude, on both deductive and inductive grounds, that the high ot 
low potential longevity of different species, as a general law, is 
necessitated by those conditions of life which necessitate high ot 
low individual development, as the case may be, whether of bulk, 
or complexity, or both, that it is directly subject to those conditions 
which cause personal expenditure to fluctuate, or which affect gene- 
rative expenditure, being high when these are low, and low when 
these are high; that these relations, interacting and contending 
variously according to the special case, determine the potential 
longevity of the various species of lower animals. | 

- “From the intricacy of these relations we may conclude that 
potential longevity is a very delicately balanced quantity, and thet 
very slight causes may produce great fluctuatiors in it and be 
almost impossible to trace ; the magnitude of the result being far 
larger in proportion to the magnitude of the initial cause, as 18 9 
often found to happen in biological science” (pp. 87-88). 1t may 
be as well to add, by way of explanation, that the author means by 
personal expenditure, “ that involved in the wear and tear of assim 
lating-food, and generally carrying on life” (p. 48). 


When he comes to treat of longevity in man, his essay, a8 might 


be expected, is more popularly interesting, and its interest 1s lr 
hanced by the originality of some of his observations. He attributes 
a longer life to man in civilization than in a state of nature 
“ Civilized man,’ he says, “ lives in societies, one of the most essel- 
tial bonds of union in which is the maintenance to a greater ot less 
extent by the community oi the feeble. The security which . 
healthy and vigorous man hopes for himself when grown ol . 
feeble he naturally extends to others, and thus the aged are fed an 
protected as the result of a specitie habit or characteriste oe 
men (the most barbarous excepted)” (p. 88). This 1s the _ 
re-statement of the commandment, “Honour thy father a fa 
mother, that thy days may be long upon the land which the 
thy God giveth thee.” 7 . 
ry . and his 
The author's account of the rise and spread of our ues 3 by 
partial application of Mr. Darwin's theory, only disap 
their brevity, and his conclusion is incontrovertible that “™ a 
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nn do not struggle for existence—that 1s assured to them by 

gaety—they struggle “to get on.” This is practical Darwinism, 

ind the author shows that the expenditure of brain-power in man s 

nw affects the potential duration of ‘his life. He reviews carefully 

the phenomena bearing on this aspect of the question on savage 

wd civilized life, and his conclusion 1s, “that a civilization of the 

highest order in which the efficiency of the community and the 

ciency of the component individuals 1s greatest—in which there 

is the most harmonious action, the greatest happiness for the 
meatest number, the least excessive expenditure with the least 

where regularity and temperateness are innate character- 
shes, will be that state of civilization ‘most favourable to lon- 
ge rit | | 

But there is a set-off against this: great thinkers do not live so 
lng as those who take things more easily, and we find from his 
tables that less distmeuished men im every profession enjoy longer 
lives (in one sense of the word “enjoy ”) than those who are more 
distinguished. If the millennium were reached, “men. would no 
longer die of disappomtment, but would all attain 80 or 100 years. 
There is no apparent reason why longevity should not increase 
beyond that limit, and advance with advanced evolution, and the 
diminished expenditure implied in complete adjustment” (p. 128). 
There is, however, another matter to be considered: Will not the 
imited area of our globe be pretty well covered with human deni- 
uns before that happy day dawns upon us’ and what then? 
However, that is a matter for posterity to consider ; and meanwhile 
ve cordially recommend Mr. Lankester’s suggestive little \olume to 
our biological readers, 
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CHRONICLES OF SCIENCE, 
Including the Proceedings of earned Socicties at and Abroad; 
and Hotices of Recent Scientific Literature, 


1. AGRICULTURE. 


Tue extreme drought of the past three months is by far the mostin- 
portant of recent agricultural events to put upon our record. Already, 
in éarly June, throughout the southern counties, pastures are be. 
coming bare and brown, and spring-sown crops are dwindling, Clover 
and other forage crops are not yielding half their usual produce to the | 
scythe; wheat alone has not yet materially suffered, buta continuance 
of dry weather must injure the wheat harvest too. Wheat, indeed, 
“ needs no rain after May ;” but that is only when May itself has 
soaked the ground. The usefulness of artificial manures depends very 
much on the wetness of the growing season.. No applications in the 
way of top-dressings to growing crops are made when they woult 
obviously be useless; and this great aid and stimulant to fertilty 
being lost, the year’s produce thus suffers indirectly also from the 
drought. The Cirencester Chamber of Agriculture has reported 
the favourable results of top-dressings of nitrate of soda and super 
phosphate of lime on the wheat and barley erops of the Cotswold sais 
On. three experimental plots, the average increase of gram per atte 
per 100 Ibs. of the former dressing by itself was 276 Ibs. The 
% average increase per acre of four plots per 100 Ibs. of the forme 
+: together with 200 Ibs. of the latter dressing was 517 Ibs. of gram 
ae In other cases the difference due to the added superphosphate wis 
_- not so great; but the conclusion, upon the whole, seems to have 
a= been that nitraic of soda, applied as a spring top-dressing to wheat, 
ae | whether by itself or not, yields a satistactory increase of produce; 
* though the result of the combined dressing of superphosphate together 
with the nitrate was still more satisfactory. The practice of top 
: dressing grain crops in spring is a growing one; and as mo 
thinks of making this application, except m wet weather, this 1 
an advantage which this vear’s harvest will have lost. _ : 
ee Dr. Voclcker continues to report to the Royal Agricultural ¥ 
| ciety of England the results of his constant analyses of commercit 
manures and cattle foods—showing to how much fraud and roguel) 
English agriculturists are exposed. Guano is this year 
various in its composition—even genuine Peruvian guano 
times damaged by sea-water, or contains an excessive 
sand, Samples are reported containing as much as 


ty 


of water and 5 to 9 per cent. of useless 
a only 12 to 13 per cent. of ammonia—being thus wort = fo : 
Tes or 40s, a ton than the price at which Peruvian guano }§ 
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jnother artificial guano, containing 26 per cent. of water and 
60) per cent. of lime and sand, &., aud not 1 per cent. of ammonia, 
sold at 70s. while it is not worth carrying a mile if it could be 
tnd for nothing. Other manures still occasionally find purchasers, 
thouch absolutely worthless, or even mischievous. Oil-cakes of 
rious kinds, as well as fertilizers, pass through Dr. Voelcker’s 
ands, and faulty samples, under analysis. lose the character under 
which they have been bought and sold: and the publication by the 
Royal Agricultural Society of these investigations by their chemist 
must ultimately prove serviceable. 
Avery instructive discussion by Mr. Lawes on the waste of food 
dung respiration has been published with a view to the elucidation © 
of sound farm practice in the meat manutacture. It is obvious, as 
he pomts out, that in the case of animals fed for the butcher the 
economy of the feedimg process will be the greater, the less the 
amount of food expended by respiration mn the production of a given 
amount of increase; and it is equally obvious that one ready and 
dient means of lessening the proportion of the waste or expen- 
diture to the increase produced, is to lessen as tar as possible the 
tme taken to produce it; im other words, to fatten as quickly as 
posible. From numerous experiments made at Rothamsted it appears 
that a pig weighing 100 Ibs. will, if supplied with as much barley- 
meal as he will eat, consume 50( Ibs. of 1t, and double his weight— 
that is, crease trom 100 Ibs. to 200 lbs. live weight—in seventeen 
weeks, Of the 420 lis. of dry substance which the 500 Ibs. of 
larley-meal contain, about: seventy-four are stored up im the 100 Ibs. 
a increase In hive weight, about seventy are recovered in the manure, 
ind 276, or nearly two-thirds of the whole, are given off into the 
ttmosphere by respiration and perspiration—that is to say, are ex- 
pended in the mere sustenance of the liviny meat-making machine, 
during the seventeen weeks required to produce tue 100 lbs. of 
increase, 
Mr, Lawes pots out that if mstead of allowme the pig to have 
much barley-meal as he will eat. the 500 Ibs. of meal had been 
more weeks, the result would lave that thie 
a the food kppropristed a correspondingly larger proportion 
crespondin © purposes of respiration and perspiration, and a 
anger Ibs. ol barley-mea! were distributed over a 
lager pro It would give less live weight, aud 
{ the life of it would be ed dn the mere maintenance 
500 Ibs of | Indeed, li the period ol of thic 
nereage al be sufficiently extended, the result will be that 
~ Whatever will be produced, and that the whole of the food, 


pling the portion obtained as manure, wil be expended in the 
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The conclusion is obvious, that, provided the fattening animal 
can assimilate the food, a given amount of increase will be obtained : 
with a smaller expenditure of constituents by respiration, the shorter 4 
the time taken to produce it. In tact, by early maturity and the 4 
rapid fattening of stock, a vast saving of food is effected. : 
Mr. Lawes has lately made a practical use of the conclusions ty r 
which his Rothamsted researches have led him in connection with f 
another branch of farm practice. In a paper read before the London ? 
Farmers Club on the exhaustion of the soil in relation to landlords ; 
covenants and the valuation of unexhausted improvements in favour i 
of an outgoing tenant, he drew a distinction between the natural ' 
fertility of a soil,,which is the property of the landowner, and the f 


“condition ” of the soil, which is often properly the property of a ‘ 
tenant. The following are the practical results which he consides ; 
follow upon his discussion of this subject :— | | 

“ Condition” is a quality distinct from natural fertility of soll 
and is mainly dependent on the amount of capital expended by 
the tenant in the purchase of cattle food or manures. | It 3 
therefore, his property, and’ may be easily and rapidly reduced. 
—The natural fertility of a soil, on the other hand, whether high 
or low in degree, is, comparatively speaking, a permanent quality; 
it can only be injuriously affected by the continuance of an é- 
haustive system of cropping for a long period of time; it 1s the 
property of the landlord; and, excepting in the case of very light 
soils, it is the chief element in determining the rent-value of the 
land.—No injury is likely to result to the landlord in the case of the 
heavier soils trom granting the tenant permission ‘to crop 8 he 
pleases, provided he be bound to keep the land free from weeds, and 
to leave a fixed proportion under fallow and green crops at the 
termination of his oceupation.— By the valuation of so much of the 
farmyard manure, and of so much of the manure constituents deny 
from purchased cattle food, as have not yet yielded a crop, and also 0 
the straw of the last harvest, fair compensation may be made t0 : 
outgoing tenant.—If abundant capital is to be attracted to the soll 
it is essential that liberal covenants in regard to cropplag - 
be adopted, and fair compensation for unexhausted improvemen’s 
made. | 

Among the remaining principal events which have lately T 
pened in the agricultural world must be named the remarkable oe 
with which the so-called A BC process tor dealing with the 


hich the 
sewage nuisance has been received by many towns 00 eae 
adoption of it has been urged. Chemical analysis does sate 
the extravagant assertions which have been made regar"e 


merits of the process. ‘The water is still foul after sewage a 


th, 


acted on by the A BC mixture; and the dried mud da 
down, tor which 70s, a ton is the price demanded, is not wo 


| 
¥ 
‘ 
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! fuoretically, one half that sum; while, practically, 1t must be pro- 
: anced of very little value indeed. The valuation oi 1 or z per 


| wat, of “combined nitrogen” in the midst ol a mass of clay and 
, her inert mineral matters cannot be conducted on the same scale 
isis applicable to the ammonia of a manure 1 which it forms { or + 
0 tthe total weight. And im addition to the lower theoretical value 
(“combined nitrogen” in this diluted form, it 1s practically so 
: much the less valuable on account of beimg loaded with a lot of 
; rorthless stuff, the expense of appiyme which t» the land has to be 
: ‘ducted from any result of the application which may be due to 
te small quantity of iertilizing matters with which it may be 
. charged. Nothing. connected with this or any other scheme tor 
. erage utilization has at all shaken the conclusion, to which the 
. Rivers Pollution Commissiowers had been led by their investigations, 
tlat sewage irrigation is not only the best methou oi sewage deleca- 
| tin, but the only known plan by which its filth muy be profitably 
: couverted into fertility. 
} 


2. ARCHAEOLOGY (Pru-Hisroric). 
: ‘Fut Ores’ is the title of a book just issued by the Trusted 
ff the Blackmore Museum. Sulisbury. written and compiled by 
Mr. Edward T. Stevens.’ theiy honorary curator. Few private 
gentlemen have aerited the tuanks of men of science mor JUSTLYV 
: tn Mr. William Blackmore, by whose munificence the town of 
las been enriched with thie excelient Museu Fre: 
ric Archeology described the clearly-wrltlen and well-printed 
the book re UB. | 
f te Stevens's Work has been written LO Ulustrate | 
, rom the has realy done Lor WE 
g pes Whatever part of the world we may be cust -ol the earliest 

evidence of the USE OL us evidenced DV thie Mouud 
. ihe of thie cull vation of cereals 
iL Wc., as pracusec bY aborigues 0) 
and, lastly of { aver, anid gruund 
WS Yeueious ries io! tue 
and a hundred other tupics Myr. Stevens prougul 
Lindon Chip: 3 Guide to Pre-listoric “Bee's: Steves. 
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together in a useful form in his book, all that he says having 


reference to the collections in the Blackmore Museum, yet giving 


sufficiently clear information upon each subject to interest the general 
reader who may never be able to visit this most interesting place, 


The arrangement of the Blackmore Museum consists mainly of 
four great groups:—1. The remains of animals found associated 


with the works of man. 2. Implements of stone. 3. Implements 


of bronze. 4. Implements, weapons, and ornaments of moden 
savages, which serve to throw light upon the use of similar objects 
belonging to pre-historic times. oe 
_ The mammalian remains are described by Dr. H. P. Blackmore, 

These consist chiefly of a local series from Fisherton, near Salisbury 
associated with stone implements of the paleolithic type. “The 
animals,” says Dr. Blackmore, “ which lived in our country whikt 
the drift-beds were being deposited, differed strangely from thos 
with which we are now familiar, and afford the most conclusive 
evidence of the greatly altered condition of our climate. The must. 
sheep, reindeer, lemmings, pouched marmot, mammoth, and woolly 
rhinoceros are all animals peculiarly adapted for living in an Areti 
clime. Our downs were tenanted by vast droves of rather smal 
but hardy horses, not unlike the halfwild forest ponies of the pre 
sent day, by large herds of deer, and shagey-maned bisons. The 
stillness of the might, we may imagine, was not unfrequently broken 
by the terror-ingpiring roar of a hungry lion, or perchance by the 
howling of a pack of wolves, or the hideous discord of the savage 
hyenas quarrelling over some halt-putrid carease—making the al! 
re-echo with their peculiar yells.” | 

There is good reason to believe that the Blackmore Museum, 
although not so extensive in every department as some of the Con- 
tinental museums, is nevertheless one of the best in Europe. 

But what adds perhaps the greatest value to the Collection, a 
what, for purposes of comparison, places it above all mS 
the suite of American antiquities obtained by Messrs. Squier : 
Davis in their explorations of the tumuli and mounds of the ~ 
of the Mississippi and Ohio, This was the finest collection 
kind in the United States, and it is doubtful whether one of equa 
extent, and so rich in the wor!s of primitive man, can ag@ 
made in America; indeed many of the specimens are ha 
Apart trom the general merit of the Blackmore Museum as hy 
ing pre-historic archeology in a singularly successful 
fact of its containing this remarkable American collechon 8 3 
at once a distinctive character, and offers a special ob to oe 
the archeologist who may visit this ancient city—alre 
for its magnificent megalithic remains at Stonehenge 
Plain, once the home of the bustard, the last of our large ™ iB 
wild birds exterminated by man. 
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a Part X. of ‘Reliquia Aquitanica’* has come to hand since 
g ra last Chronicle was written. M. Lartet commences im this 
il number a very admirable article on the employment of sewing- 


wedles in ancient times, illustrated by a plate and numerous wood- 
eats of bone and bronze needles. — | 2 

The bone needles from the caves have nearly all rounded stems, 
nd in most cases they have been carefully polished. Narrow pieces 
of the hard exterior of the bone or horn were carefully isolated by 
rarallel cuts with a flint flake, and when quite detached the splinter _ 
was rubbed into proper shape on a sandstone rubber, and polished 
maskin. The eye of the needle was drilled with a pomted flit 
drill, Some needles figured exceed three inches m length, and, 
fnish, are as slender as a German-wool-work necdle or large darn- 
me-needle of the present day. It is very mteresting to find im the 
ame cave with the finished needles, the hali-made needies (partially 
eit from the horns of reindeer’, the bones of a bird, the metutarsal 
ot the remdeer, and the metacarpal of the horse) and the “ wasters,” 
alo the mstruments used for their manufacture, showing that the 
avelolk of the reindeer period were as well accustomed to make - 
aud use the needle in the preparation of articles of dress as’ arc 
the modern Esquimaux. It-is ulso (as M. Lartet observes) but 
rasonable to suppose that, like the Esquimaux, they used the 
news of the remdeer for their thread, as there is equal justuess im 
ulerring that their dress was composed of the skim of these animals. 
% abundant throughout the region of Aquitamia in pre-historic 
tes, M. Lartet thinks the long needles may have been used dor 
embroidery, as they would have been too delicate to use for ordinary | 
Kmng or stitching of skins, for which the short stout ueedles secu 
best adapted. | 

An interesting account is given of the preparation of the skins 
y the Esquimaux, and their methods of sewmy and ornamenting 
their dresses, 

Re cave-lolk of the Reindeer period were quite unacquainted 
mee and although, like s« me modern aborigines, they had 
hem for the hare and rabbit, yet they seem to have killed 
sake of their fur. to use, is SUPPOsed, us the Jiap- 

0, to trim the borders of their dresses with. A 
eval spas; this account, it is Interesting to note that the 
Je: vere not found imdiflerentiy in all the stations of that 
Period, At Les Eyzies, Laugerie Busse, and at Joa Madelaine in 
‘tdogne, the larcest quantity of needles have been collected and 
associated with, harpoon-heads of the barbed type. Lt 1s also 
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tology of Perio Aquitanice:: being contributions to the Arehwology aud Palwon- 
et sor and the ad provinces of Southern, By 
Baillivye. Christy. by hupert Jonucs, F.G LS 
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to be made of.ivory. 
In the older caves, like that of Aurignac (Haute Garonne), Le 
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with these barbed weapon-heads that similar needles have bem 
found in the Bruniquel Cave by the Vicomte de Lastic, and jn the 
rock-shelters ot the same place, so successfully explored by M. Brn 
of Montauban. They have been found in similar association inthe 
lower cave of Massat (Ariege). 

From the cave of Veyrier at the foot of Mount Saléve, which 
belongs, like those of Les Eyzies, La Madelaine, &e., to the artist 
portion of the Reindeer period, and where the antlers of this rmi- 
nant have been found having figures of animals and plants engraved 
‘upon them; needles have also been obtained, one of which appeas 


Fees (Aller), and the Gorge dEnfer, where remains of the ren- 
deer are less abundant, and at the same time the Quaternary fam 
is more completely represented by extinct species, eyed needles have 
not as yet been met with. Simple awls, made of bone or ivory, 
seem to have served in their stead, whilst the modern barbed type 
of weapon-head is not found, but in its place the older lanceoiat 

Eyed needles have been discovered in the Swiss-Lake habitatious 
and elsewhere; but in general these necdles, though belonging to 
times comparatively more recent, are far {rom being as well shaptl 
as those of the artistic epoch of the Remdeer age. 


Discovery of « Pre-historie Dwelling on the Coast of Hadding- 


toushire.—A short nete by Mr. J. W. Laidlay, FGA, 


a pre-historic dwelling and kitchen-midden, discovered by him ms 
small rocky peninsula near Seacliff on the coast of Haddingtonshtr, 
is of great interest as deciding ugainst the theory, put hen 6 
ably by Mr. Archibald Geikie, and subsequently by Mr. T, Smyth, 
that the shores of the Firth of Forth had risen at least 20 feet 
since the time of the Roman occupation.t 3 sath 

The rock in question, situated about three miles east of ~~ 
Berwick, on the south side of the Firth of Forth, 1s icatet 
spring tides, but is at other times separated by the sea from : 
mainland, ‘The remains found upon the rock were, first, the ss 
tions ef an ancicnt building, consisting of stones selected — 
from the beach, and joined together only with earth or mud; : . 
two or three courses in height, but concealed until recently A 
thick coating of turf; secondly, a large quantity of rude 2 
made pottery i fragmeuts, a number of implements of ho 7 
as needles, arrow-heads, combs, knives, chisels, ihe 
point of manulacture to those from the Swiss- Lake dwellings | 
Stone period; thirdly, a vast quantity of bones of oxeD (e 

* See the ‘Geological Magazine,” vol. vil, June, 1870, P. 270. 
T See ibid., vol. u., Ps65, p. Lat. 
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«nsiderable variety in proportions. and including Los longifrons) 
sheep, goats, deer, swine, (logs, We. ; of shelis, in great abundance, 
eyecially those of Patella vulgares and Littorina litorea; a very 
mde querne. dc. All of these have been deposited in the Museum 
if the Society of Antiquaries 0: Scotland, in Edinburgh ; and are 
ensidered, by those best qualified to judge of their age, to belong 
toa period certainly as remote as the Homan occupation, or even 
arlier, This opimion is greatly confirmed by the absence of all 
tree of metallic implements, notwithstanding the most diligent 
dirts on the part of Mr. Laidlay and his sons to discover any such 
ly having the entire soi! upon the top of the rock (of which there 
were many cart-loads) all carefully sitted by Land. 


This rock is not more, as to its lower part, than 22 or 29 feet 


above ueh-water mark. Assumme that its age extends beyond 
the historic period. it seems clear that, if the assumed elevation ol 


this coast, already mentioned, had taken place smee the time of the | 


Romans, this rocky promoutory would not merely lave been unin- 
labitable at high water, but it would have been actually submerged. 


As it is at present, the sea in rough weather renders it hardly 


adurable to remain on the rock; whilst a very slight depression 
would enable the waves to make w clean breach over it. | 


for the Manufacture of Flint Inplements. The. mves- 
hgation of the so-called “ Devil's Pits” and ‘ Grimes’ Graves,” near 
Bandon, Norfolk. show that the working of flint at this spot dates 
a far earlier period than the manutacture of gun-flints, now 
usd almost a thine of the past. The bottom of the pit has been 
reached, disclosinc a uetwork of galleries extending into the chalk 
various directions. At the end-of No. 1 Gallery a fine ground- 
stihe hatchet Was cuscovered. and two well-worn horu-picks. hese 
UVES were doubtless pre-huis' orc chalk-workines for flint 
lor the manufactur: Of uuplements of winch such numbers have 
obtained the river-valley Cravel Close bY. | | 

he early flint-iniplement imakers of the Stoue ave seem to have 
as fully aware of the advantage of workime u freshly dug out 


ut as the modery, guu-flint makers, « race of artisuus now nearly 


extinct, 


Kitchen-iwviddens in the Andaman Islands.—Dr. Sto- 
lately communicated LO tlic Asiatic pocety ol Bengal an 
VISIL bY him to the Andaman Isiauds. 
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large trees were growing upon it. Besides pottery of the rudeg, do. 


scription and stone hammers, a few polished celts and a typical arroy- 


head have been picked up. The mounds, so far as they have been 


examined, afford no evidence of human bones to support the charge 


of cannibalism brought against the Andamanese, whose ancestors 1p 


doubt left these middens, seeing that similar heaps are now being 


formed by the natives at all their favourite places of resort around 
the coast. 


Cannibalism in Namur.—M. Spring, the Belgian anthropolo- 
gist, after an examination of the cavern of Mont Chauvaux (Namw, 
has satisfied himself that the men, whose bones are there found 
mixed with those of deer and oxen, were cannibals. He further 
concludes that they were so trom choice, not from necessity; for 
the roasted bones are not only those of the aged, but also of you 
women, boys, and infants. | | | 

Mr. Darwin mentions that the Tierra del Fuegians in times 
of scarcity eat the old women first and their dogs last, the former 
being an incumbrance, whilst the latter assist in procuring food, 


ETHNOLOGICAL Sociery. 


Colonel Lane Fox (March 8) read a paper “On the Opening of 
two Cairns near Bangor, in North Wales.” One was situated on 
the summit of Moel Faben, and contained a cist, in which wa 
placed an urn, together with several small dressed stones, probably 
arrow-heads, and flakes, worked, not in flint, but in the tap and 
felspathic rocks of the neighbourhood. Other worked stones gr 
found beneath the cist. Professor Ramsay described the nature 0 
the materials used. The second cairn examined, called Ga 
Howel, contained fragments of an urn surrounded by fragments 0 
burnt human bones, but not protected by a cist. afi 

The Rey. J. C. Atkinson (April 12) made a 
“On the Danish Element in the Population of Cleveland in vd 
shire.” The author showed that not only many words | 
Cleveland dialect, and a very large proportion of personal an : 
names in the district, are of Scandinavian origin, but also that many 
of the idioms are markedly Scandinavian. He also traced al 0 
Anghan element in the dialect of the people. Snr 

Dr. Donovan (April 26) read a paper “On the mp0 Bra it 
the EKthnologist of a careful study of the characters of the ke 
different Races.” ‘This was followed by one from Mr. E. 
“On the Philosophy of Religion among the Lower haces ele it 
kind.” The author ascribed the first ideas of religion t0 i a: 
spiritual beings (.lnimism). The idea of a soul extended ' ings at 
plants, and even inanimate objects. To such spiritual be 
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werited the phenomena oi disease, especially epilepsy and mania. 
Trees, rivers, sun, Moon, heaven, earth. &c., furnish other spiritual 
beings, which again are divided into favourable and harmful spirits, 
anses of good and evil, and thus Dualism is a fundamental prin- 
aple 1n the religions oi the lower races. Lhe culminatmg notion 
fa Supreme Deity is well known to many of these races. 

The President, Professor Huxiey (May 10), delivered an address 
the Ethnology of Great Britain. 

He showed that the oldest accounts of the peoples of these 
slinds prove the existence of two types of people, physically dis- 
tint—the one tall, fair, vellow-haired, and blue-eyed; the other 
short and dark, with dark hair and black eyes. ‘This dark type, as 
cemplified in the ancient Silures, closely resembled the people of 
Aquitania and Iberia, whilst the fair type bore considerable resem- 
tance to the Below: of norti-eastern France, and what 1s now called 
Belem. Both peoples spoke dialects of » Celtic language. Pro- 


fesor Huxley did not cousider that the invasions of Britain really 


introduced a new element into the pre-existiug population; 1t seems 
doubtful of the Roman occupation strengthened the fair or the dark 
dement. The invasions of the low Dutel aud the Danes strength- 
the fair element. 

Inthe paper which followed. the Rey. Dr. Nicholas endeavoured 
to show that “ the influence of the Norman conquest ou the Eth- 
nology of Britain Was oreativ 4) niui to the old british Crallo- 
etic population, seeine that the Normans, so-called, were im a far 
creater degree Cvimric aud Galio-Fraukish in blood. 

hh his Anniversary Address (Muay 24) Protessor Huxley spoke 
the efforts that hud been made to amalgamate the Ethuological 
ind Anthropologival Societies, aud pointed out the desirableness of 
between the several Societies havisi kindred objects view. 


ANTHROPOLOGICAL SOCIETY. 


Two papers were read before this Suciety on April Oth, by Mr. 
lider M. Westropp, and Mr. C. Sianilend Wake. thie former 
“On Phaliic Worship.” and the latier “On the Influence of 
the Phallic Idea in the Religions of A ntigulty.- 

Va the 1th Apri, Mr. Alfred Saunders reat a paper “ On Mr. 
Menory? Hypothesis 0} Paneenesis as applied tu the Faculty of 
thompson contri puted “Qu Consau- 

WE practice interbreeding Was bol OLY Lol Leces- 

Mjunious, but by judicious selvetion iu proved race of men 


be obtained, difficulty of course, is to carry out In 
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practice what Dr. Langdon Down is theoretically satisfied would be 
of enormous value to the community, men not being like race-horses 
or oxen, 
Major W. Ross King, on May 3rd, communicated an account of 
the “ Aboriginal Tribes of the Nilgiri Hills,” known as the Tod 
‘Khotas, Erulas, and Kurumbas, especially noticing the former 3g 
the most singular and important. The author described the charee. 
teristic features and peculiarities of each ; their social customs and 
religious rites, showing that even in a limited area, like the Nileiris, 
several tribes may exist, each preserving its own language an 
customs; and all remaining pertectly isolated from the enormos 
populations of the plains. The presence of Druidical circles, crom- 
lechs, kistvaens, and tumuli, on the Nilgiri Hills, offers a striking 
resemblance to those of our own country, and suggests the possibility 
of an early western migration of pre-historic peoples from this cradl 
On the 19th May a large gathering of anthropologists and ther 
friends took place at St. James’s Hall, to hear Mr. Henry Y 
Chorley’s paper “On Race in Music.” Mr. Dannreuther illustrated 
the paper by numerous examples on the pianoforte. 
On the 81st May, Dr. John Shortt read a paper “On the Arme 
nians of Southern India;” and Mr. Joln Stirling “On the Dace 
of Morocco.” 


— 


Tue ANcIENT CEMETERY AT FRILFORD.* 


Almost the only source of information we possess capable of bemg 
used cither to cheek off, or to throw light upon, the early history 
of our Romano-British and Anglo-Saxon ancestors—a well i 
pre-historic epoch in this country—is derived irom a study af : 
early graves and barrows scattered over this island far and Wl “ 
many of which have yielded evidence of the highest imporb to whe 
historian, archeologist, and ethnologist. 

In the paper before us, Professor Rolleston has given 4? 
complete and exhaustive memoir upon the remams obtained ch 
during a two years’ exploration of the ancient burying-P 
Frilford, near Abingdon, Berkshire. hank of 

The cemetery is situated in the angle between the left = 
the river Ock and the road leading from Frilford to yo sd 
Frilford “Field” is now brought under cultivation, but the 


icle, it 
* Although this subject barely comes within the scope of this Chronicle, 
inserted here on aceount of its connection with Anthropology : at Frilford, 
‘Rescarches and Excavations carried on in an Ancient ranasens et to the 
near Abingdon (Berkshire), in the years 1867 and 1868. Commun Professor ° 
Society of Antiquaries by George Rolleston, M.D., F.B.S., aan [Repriatet 
Anatomy and AIDED in the University of Oxford. 1870. 4to. 
from the ‘ Archwologia,’ vol. xlii., pp. 417-485. ] 
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tion that this portion of it is haunted still survives in the recol- 
betions of the rustics, one of whom told Dr. Rolleston that, although 
te had never seen one himself, chosts were supposed to be parti- 
alirly likely to be seen at a single thorn-bush which stood some 
time hack close to the site of these graves. 
Dr, Rolleston is not the first who has devoted his attention to 
fhis fruitful spot. Mr. Akerman had, in 1865, furnished an account 
if excavations In this same locality. to the Society of Antiquaries. 
But the present is by far the most complete and exhaustive me- 
mir yet published, giving, as it does, a careful account of the ex- 


 bumation in a more or less complete state of 125 separate individuals, 


probably the largest number ever yet examined by any one savant 
fom a single locality. The exploration of the ground has resulted 
in the discovery of ioman remains in lead coffins, Romano-British 
rmaims in ordinary graves, and Anglo-Saxon skeletons having 
omaments associated with them belonging to that period, also un- 
doubted Anglo-Saxon cinerary urns containing half-calcined human 
bones, Dr. Rolleston has discovered that these numerous interments, 
representing several separate periods of time, are ulso placed at dif- 
ierent levels in the soil, the Anglo-Saxon cinerary urns having been 
0 slightly interred as to lave, in one instance, been actually cut 
ly the ploughshare. a | 

In spite of the ravages of fire, in the cases of cremation, and the 
ill but equally destructive working of the water, contaliny carbonic 
and other acids, upon inbumation in ground with the rock (Coral- 
le Uolite) within an average distance of about a yard from the 
sirhee, it has been found possible to identify the sex and age in all 
tat about a sixth of the skeletons. or parts of the skeletons examined. 
any skeletons, however, and many urns have been lost to science 
ing the various quarrying operations carried on previously to 
Akerman’s report in 1865, - 

Great numbers of Koman coins have been and still are found 
labourers, when at work, all round tus spot and 
hand of very many varicties of Roman pottery. There 

ther evidence to show that Roman civilization had taken 

not only have three or four 
af ound containing skeletons and cols 
coun! ine jr., Valens, and Gratian, 983), but about 

Pe of hundred yards distant from the cemetery, having observed 
Stealer greenness and strength of the ero bon 
of oround Wall ae strength of the crops two pale 
remitted liam Aldworth, the liberal owner of the sol, 
denth of ten pain be opened with the result of finding lor a 
of the mogt an aggregation of fraguicnts ol pottery 
milly patterns and degrees of finencss mixed up with 

asmentary bones of the ox, sheep, pig, and dog, and 


with oth 
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hair-pin, coins, &e., which, like the bones and shards specified, would 
be expected in the rubbish-heap of a great house. The site of the 
house Mr. Rolleston did not find, but he thinks the quarry, thence 
the stones for its construction were taken, was converted afterward 
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Into, and is now represented by, one or other or both of the rubbjch 


pits. 
Professor Rolleston has given most carefully-prepared lists of 


_ all the remains found in the various graves which he divides inj 
those :— | 


In leaden coffins (Roman period), 6. ° 

Romano-Britons, 31 men, 22. women. 

Supposed Anglo-Safons (but without relies), 3 men, 3 women 
Anglo-Saxons, with relics or in urns, 21 individuals, 

Other skeletons, 15. Children found without relics, 23, 


One of the most striking peculiarities of this series is the very 
large proportion of aged persons; but a. cioser inspection shows 
that the proportion varied most surprisingly in accordance with the 
nationality. Out of the undoubted Anglo-Saxon interments only 
two could have been considered old. This may have resulted ftom 
the mortality inevitable in the ranks of all successful invading armies 
especially such undisciplined troops as composed the Saxon hosts. 

Lhe preponderance of aged Romano-British skeletons may be 
not only the result of more settled conditions, but may also bee 
plamed, Protessor Nolleston thinks, by the hypothesss that the 
young men had been taken away to fight and die in distant countnes 
under such commanders as Magnus Maximus. 

This state of things is well understood in France and elsewhere, 
Where conscription 1s pracused in time of war. 


In discussing the variations in the series of skulls exhumed ab | 


Hrilford the author well remarks that most or all imvasions 
more or less of intermarriage between the invaders and the invaded; 
and the craniographer who considers what very motley hordes p 
into England under the names of ‘ Roman’ and ‘ Saxon ’ respectively, 
and for what long periods these immigrations continued to be all, 
will be cautigus as to his inferences,” 
"We might follow Protessor Rolleston through the 
account of this laborious investigation ; the subject 1s one of - 
inierest, but we have said sullicient to show the import and natut 
of the author's researches, and to commend him as a 
experienced etude, both li ogical an d ethnological 
‘Lo those who have not seen the Oxtord Museum, the fact of 118 - 
the depository tor this wonderful series of remams may serve 
further mducement to pay. ib a visib. 
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ASTRONOMY. 
(Including the Proceedings of the Astronomical Society. ) 


bish- attention of astronomers 1S becoming more and more directed. 
twmards the preparations Wwlich ar: being made for observing the 
tof val eclipse of December nexi. There seems every reason 
Into believe that the English corps of observers: will be lar more 
diective than any which this country has hitherto sent to observe a 
total eclipse. Spectroscopy. photography, ane polariscopy, Will be 
atmsted to the charge of those Who ar best fitted to superintend 
tie details by which these modes ot research cal: alone be rendered 


el, 

As vet the arrangements have noi bee fully de cided 

won, though they will probabiy be known betore these pages arc 

printed, At present it ix understood tuat there will be two expe- 
ery one to the other to Sicity. Each wi consist of 
about thirty nd each will incinde ‘oné or 
he general observers, three distinct parties, tue spectroscopic observers, 
ly tie observers with the polariscope, and the puotograpuers. tt has 
been proposed that the thre: parties lormmy the Spanish expediuon, 
be headed respectively py Ma. Huggins, te lier. C. Pritchard. 
Browning. As regards the parties lorminyg tue Dy 
be @pedition, it has beer Proposed thai Mr. Lockyer suoulc 
and Mr. brothers th pLOLO Us poiari- 
department Noi Davin’ as Ver pet assigned tu speciiied 

Everyihine promise: Wel ior the success of these expeditions, 

Wwe learn rom br WuOSe Yesiuence al 


renders his CS) Valuabic, LUO weatuer 
the Whole, more liketv to pe clear wid settied in December 


than in anv mouth ti Veul ‘The Las 
peered to jo the expedition, aud We peruaps Lope to Lave 
Ls pen. such Gescripuol OL bolai ec lips as ve at Ouce | 
Worthy the subiect of | 


| he observers: must not iorger. however, that wothing put tic 
most care and the most Cousiaeralion of all 
thev ¢ are be troubied witli, as well as of all 

DV whic! 
render the expedit 


li tue \ pecure , Ld 
10) It wust be remembered that the 
determined —the nature apd siructure of tuc corona — 
DS Ol extreme difiicuity and delicuc 

1€ €Xertions OL Lue asi ronouer Wie. Dave Ved the 
(WO total eclipses. During the present eclipse totality will not 
third as 45 Luc it wil 


powers ever “aire SKILUL OUServers avuub LO parl 
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during the two minutes of total obscuration. 
The discovery that the star Eta Argis, around which the mg 
amazing nebula in the whole heavens spreads itself in fantastic COL: 


volutions, is shining with the light of burning hydrogen; 18, perhaps, 
when rightly understood, the most instructive fact which hag ben 
revealed by astronomical observation for many past years, We / 


know that this star is now nearly at its minimum of brightneg 
and astronomers confidently expect that in the course of the neq 


half century it will rise from its low estate as a sixth-magnitudy } 
star until it again outblazes even Canopus in splendour, Tht | 


this star, like the new star which lately shone out in Corona, i 


surrounded by hydrogen-flames, seems clearly established by the ob 


servations of Mr. Le Sueur at Melbourne. He has not been abl, 
indeed, to test the character of the bright lines across the star’s fain 
continuous spectrum, by actually bringing them into juxtaposition 
with the lines of hydrogen. But he has been able to measure ther 
position with considerable accuracy. He finds, by spectroscopic ob- 
servation, that the space around the star is really free from nebulous 
light, and is not merely dark by contrast ; and he deduces the conele- 
sion that the star. has been fed, so to speak, by the matter of the 
nebula, since the nebulous light which appears at some distance from 
the star exhibits one of the hydrogen bright lines, ‘This view may 
well be demurred to, since it would render the restoration of the stars 
light a simple impossibility, And besides, when Sir John Herschel 
observed the star in 1837, the nebula was bright all round the star; 
whereas, since the star was then shining very brightly, the nebuls 
should have shown signs of haying been consumed near Ha mi 
were Mr. Le Sueur’s theory correct. It seems far more proba ' 
that the amazing variability of this nebula is due to the motion y 
its parts, and is associated with the equally amazing wee he 
Eta Argis in such sort that, when a rich region of nebulous ie : 
is brought to the star’s neighbourhood the star becomes hi ji 
while when, as now, the star is surrounded by a region bile 
nebula, its ight sinks low. - 
One fact, at any rate, seems placed beyond all oan 
Le Sueur’s researches. We can scarcely doubt any — wo 
nebula and the star are intimately associated, or that : e et ed 
variation of one is but the counterpart and measure of the varie 
of the other. «full o 
Mr. Browning’s inyention of the automatic spectroscopt ration 
promise for the advancement of our knowledge of the consuit™ 


the celestial bodies. This is not the place to enter into 4 considel 


| he spectt0- 
tion of the advantages it presents over all other forms of the sper “4 

lete without 8 
scope; but our Chronicle would have been imcomp to our meals 
words of comment on this most ingenious addition 60 
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this important work, to learn something new about the corona | 
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earch into the physical habitudes of the orbs which people the 

Professor Kirkwood’s ingenious hypothesis that the periodicity 
ifthe solar spots may be referred to the existence of solar regions 
tronrable to the development of spots, has received its death-blow 
tthe hands of Sir John Herschel: Our veteran astronomer is 
dill ready to devote his great powers to theeptudy of such ques- 
tons, In this case he has been at the pains to mark down the exact 
shee on the sun’s globe of all the spots observed by Carrington. 
He finds no trace of a region where sun-spots occur with, unusual 
frequency, or if there are traces of such a region they are 80 
giht as to afford no sufficient foundation for Professor Kirkwood’s 
bypothesis. | 
Professor Kirkwood’s detection of the law that comets of small 
perihelion distance have their perihelia nearly im the direction towards | 
which the sun is travelling, has been followed up by a careful i- 
vestigation of the periods of some of the metcoric rings. The 
Apnl shower, though less familiarly recognized than the November 
aud August showers, is yet too well marked not to be admitted 
among the periodical meteoric systems. Professor Kirkwood shows 
that this system cannot be associated, as Weiss suggested, with the 
ist comet of 1861; but by comparing the dates ou which remark- 
abe showers of meteors belonging to this system have appeared, he | 
atibits the probability that the system has a period of 283 -vears, 
ud an aphelion distance very nearly equal to the mean distance of 
Uranus, Dealing with the meteors of December 11-13, he finds for 
them a period of 292 years. For the meteors of October 15-21, he 
tains a period of 274 vears. He adds, “if these periods are COr- 
rect, 1g a remarkable coincidence that the aphelion distances of 
the meteoric rings of April 18-20, October 15-21, November 14, 
ind December 11-15, as well as those of the comets, 1. 1866 and 
1867, are nearly all equal to the mean distance of Uranus.” As 
Uplter has his family of dependent comets, so distant Uranus has 
ending from his orbit « family of metcorie and comctic ystems, 
i We suppose that those amone these metcor-systems which inter- 
nah orbit of the earth are all which thus depend on Uranus, or 
a thousandtin or even part of his y 
an laws of probability are chormously aguist 
unit) and ul it be indecd true (as We forced to 
Witinds of cate the orbits of the major plauets there cling these 
in and cometic systems, We obtain a new insight, 

he characteristics of the solar system. 

ie eine to be favourably visible during the ensuing 
é remind and Jupiter will be wuavourably situated. 
of Aueust rs ers to look out for shooting-stars on the nights 
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There will be a total eclipse of the moon, visible at Greenich 
on July 12. The first contact with the penumbra will take place a 
th. 46m. P.M, first contact with the shadow at Sh. 45m, Totality 
will commence at 9h. 44m. and end at 11h. 24m. Lag contact 
with the shadow will take place at 12h. 24m., last contact with th 
penumbra at Lh. 22m. on the morning of July 13. On July ith 
there will be a partial eclipse of the sun invisible at Greenwich 


_ PROCEEDINGS or THE SoctEty. 


Lieut. Herschel, in a paper on “ Dark Objects crossing the Soke | 
Dise,” describes how he was for some time deceived into the bel! 
that a flight of meteors was crossing the sun’s face on Octoba 
17-18, 1869 ; but at length discovered that the objects he had ben 
watching with so much attention were locusts. 


Mr. Proctor contributes a paper “On the Solar Corona andthe # ¥¢ 
Zodiacal Light,” with suggestions respecting observations to le at 
mide on the total solar eclipse of next December. He exhibitsa 
series of argunents for rejecting the view put forward by lh. “ 
Lockyer that the sun’s corona is due simply to atmospheric gli, . 
showing in particular that that portion of the sky on which the " 
corona 1s: projected during total eclipses corresponds to a portion af 
the atmosphere which is absolutely unilluminated by the sua. He } 
gives reasons for believing the corona to be simply the condensed 
part of the zodiacal hight. Remarking on Dr. Balfour Stewarts | 


recent suggestion that the zodiacal light may be a terrestrial pheuo 
menon, he points out that the trade-wind region (to the roger | 
of which by electrie discharges Dr. Stewart ascribes the zodiac . 
light) occupies (above the horizon-plane of any station) a lamina 


‘shaped like a watch-glass, and the whole of this lamina (i other 


words, the whole sky) should be illuminated if the theory welt 
correct. Were the zodiacal light caused in this way, 2 ye 
shaped slip” only of this lamina would be illuminated ; and a . “ 
ting this to bea possible arrangement at any time, we have ye : 
explanation of the fact that this slip always occupies regi? : 
the ecliptic, or that it rises and sets with the stars. anne a 
suggestions put forward respecting modes of observing the eclipse, 


there is one which, remembering the very short duration of totality, 


seems to be worth consideration. When totality begins, the 


accustomed to a brighter light, is unable to accommodate 18e# 


the darkness of totality, nor does totality last long enough 1 ada 


of a change in this respect. If, however, the eye were shat ie 
ness before totality commenced, there seems little con the tw 
observer would be able to employ much more effectually | 
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rinutes of total obscuration. This remark applies not only to 
neral observation, but in an especial manner to those extremely 
idicate spectroscopic and polariscopic observations which are re- 
quired in the present instance. 

' Captain Noble, observing Venus near her interior conjunction, 
it, ME fad the body of the planet projected very distinctly as a dark 
BB io a light background. “The difierence of tmnt from that of 
fe surrounding sky was evident,” he says, “the mstant Venus -was ” 
rearded.” This observation, though not new, deserves special 
iHention just now that the nature of the solar corona is bemg so 
nich inquired into. Ji shows beyond all possibility of question 
that there is some light which comes from regions beyond the 
planet; in other words, that there is just such Ulumimation beyoud 
Venus as we should expect to fiud if the corona is a solar appen- 
dage, It seems amazing that in the face of such evideuce—with 
Venus actually projected as a dark disg on some iUluminated region 
beyond her—any astronomer should believe the light of the corona 
come irom the glare of our atmosphere some hundred miles or 0, 

at farthest, from the earth. | 
Mr. Browning invites attention to farther changes in the forni 
aud colour of Jupiter's belt. The ochreish-yellow wich had been 
0 marked during the winter mouths of 1869 had, on January 31, 
leome much fainter and of a duskier huc, being also confined to 
the northemm part of the equatorial belt, instead of covermy the 
Whole of it as had before been the case. On March 10th, be found 

the lawny-yellow colour again extending over the whole of the 
equatorial belt, which had become broader than le had ever before 
it, This belt had a very dark band on the south, and a 
latrower dark band on the uorth: beyond each of these being a 
thant white belt. Jt will be interesting when the planet again 
returns to our skies (towards the end of tle year) to observe Whether 
‘e striking outbreak of colour has passed away or increased, ‘I'he 
planet will not rise to a great height on the meridian, but the cor-_ 
reeling eye-piece Ingeniously contrived by Messrs. Airy and 
at low elevations a very diflerent imatter 

What It used to be. 
suggestion, Mr. Plummer, of Mr. Bishop's Ob- 
Wickenham, has re-examined tie orbit of the comet of 
ted by been able to BLOW tuat. stead of tue calcu- 
Leary the orbit of the GOmet Is probably parabolic Or 
comet Is Little probability that this famous 
q return to the sun's neighbourhood. 

_jessor Wolf has continued his researches into the solar spot- 
supply that the observations made in the years 1864-69 
idence in favour of hus theory that the spot-period 1s 


1} years. but the most interesting part of lus Coumuni- 


(| 
| 
| 
} 


cation is that which has reference to the relation between the vara 
tion of the magnetic declination and the frequency of solar spy 
In 1859, Protessor Wolf had proposed the following. formula fo 
this variation (v) at Christiania :— 


= 00413 + 4-991, 
» 
where 7 is the “relative number representing sun-spot ffegueney’ 
The following Table, in which v represents the calculated ¢ th 


observed variation, indicates what cannot but be regarded ag a vay 
Satistactory confirmation of this formula :— | 


1865. 1366, 1968, 186, 


The observations of the magnetic variation were communicated 
Professor Wolf by Messrs. Mohn and Fvarnley. It will be 
once that the minima of the two series closely accord. Douttles 
with the progress of observation, the empirical formula stated abore 


will have to be sii modified. 
Mr, Birt supplies further notes on the visibility of the spit 2 
upon the floor ot the lunar crater Plato. It seems too difficult t 
separate the different qualities of vision, the various conditions ¢ 4 
the atmosphere, and sull more the peculiarities of different telescopes, 
from the variations ot visibility considered by Mr. Burt, to form at} 
salistactory, conclusion on the subtect. 
Professor Cayley supplies two valuable papers on the geome 
trical theory ‘of solar SCS, The mode in wieb he treats 


subject is too rigidly mathematical to admit of being presented 2 : 
these pages. It may be remarked, however, that in his first 6 ap 
he discusses, in a most lucid and interesung manner, the problen 
determining the stereozraplie projection of the eurve of two 
slous Which is the utersection of a eone and a sphere, showing ti. 
this projection is a bivireular quartic. 


BOTANY. 


Dr. Oevle has continued his 
the various contrivances in the structure of. the flower 10 
CLUOSS~ fertilization. Lhe PUP pose ol the is to attract 
wiy noliceable of the corolla ts also usually rf 
with the visits of insects, compelling them, when mM seare® 
nectary, cither to impinge on the anthers or on the hal 
the pollen trom one tower to another, Adrien de 
remarked the connection exists between.the presence ° 
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tates ai the irrevularity of the flower, but had not discovered the 
of this connection. ‘Lo speak of the tuits of hair-like papiliz 
shich are often found on pistil as coliectors of pollen for thé 
of the self-fertihzation of the fiower. is clearly erroneous - 
ition shows that their use is the very opposite, serving 10 
mi the polien out of the way 1s order to prevent it Irom reach- 
ne the stigma. instead 0! nous coliecteurs. by which term they 
ae known in French manuais, nows exputseurs ‘would be better 
mme for them. The heads of flowers of the order Composite 
wally begin to expanc at th \ ehrcumterence, the expansion thew 
t to the centre. As a general ruie the anthers are mpe 
fore the stigmas ( provanar) of Hildebrand}: the polien, therefore. 
of the immer flowers tertilizes the pistii of the outer flowers; Lencé 
the outer flowers of the ray are general!y aestitute of stamens. Dr. 
Qole finds that Pan 18 the anc 
tthe peculiar form the stamens iu Lriea, Vaccunvum, Arvutus. 
ad other genera of the same order. contriputes to tus end. 
Fertilization of Ferns L. Straspurger contrivutes pape: 
oo this subject to Prngsnem’s ‘Janrpuch tur wissenscuattucus 
Dotanik.’ He commences the account of his experments by traci: 
tie development of the antneridia, or celis which produce the spei- 
matozoids, from their earhest condition, and staves tuat tuc growl. 
| af ther lateral celi: presents the frst exampic tue vegetabu 
of annular celi-iormation py division. Tue vew twin celis 
bemtral cell and the annular lateral celis, arc disungusned 
ordinary cells j bY tne difierences tuely tue mmer 
leng stutied with granwiar protopiasin, 
fst an COLOUFESS Sap), WILL duscernibic 
and & few scattered vrais Oi cluoropiy!. Aiver 
m the antheridium the spermutozvids. corresponuiny the 
Wen of fowerine piants, ener tue 
hg Orgal, # pecuuur Wolo, tuerc 
wil tne gern. A sarge Gi 
Ppears capabie of eflecied py oue 
of Pianis towg Ligitt.—N Ducuarue 
bumper tue Gompies al accoul! 
le growtu in garuen Meuaon (beim © 
rac jounc Ll | prac a 
the | over sur J Yeluperavure. At tue Deplemuer, 
Tiduals lace tis reservoir were iound more tual 
= towards the 5 } 
part, iiss from tuc of thi 
with their | hea, Warde ‘Lie BUCLL O. ue 
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direction being towards the north. The circumstances seem t 
contradict the prevalent theory that the deflection of Plants from 


_ the perpendicular is due either to the force of gravity, or to a dein 


to seek the light. . 

Sensiteveness of the Mimosa.—In the ‘ Mémoires de la Socitt 
des Sciences Naturelles de Strasbourg, M. Millardet details son. 
new and elaborate researches on the periodicity of the “tension” in 
plants, especially in the Mimosa pudica, or sensitive plant, Th 
amount of “tension” is greater by night than by day, but unde. 
goes various oscillations of two kinds, which he terms periodic ant 


_. paratonie oscillations. The periodic oscillations are either long or 


short, the longer lasting for twenty-four hours, and attaining ther 
maximum towards the end of the night, and their minimum towards 


the middle of the day; the shorter periodic oscillations lasting 


about an hour, and occurring both by day and night, The par 
tonic oscillations are due to differences in light, temperatur, 
moisture, and other causes, and are more pronounced by day than 
by night; they are intermediate in duration between the longer and 
shorter periodic oscillations. All these movements occur in loth 
stem and leaves. The motor organs of the leaves consist of tissues 
which are subject to variations of tension, and the movements ae 
but an expression of these variations. _ | : 

Variegation and Double-flowering.—It had long been lat 
down as a maxim by botanists that variegation of the leaves ant 
doubling of the flowers (conversion of stamens into palais never 60 
together ; and although recent writers had doubted thé universally 
of the law, it was difticult to point to any authentic instances of the 
two phenomena occurring together. Professor E. Morren, of Liege, 
has, however, set the matter completely at rest by a description i 
the ‘Belgique Horticole, accompanied by a drawing, of a double 


~ wallflower with variegated leaves, which has been successfully gm 


for some years by M. Rodigas of St. Trond. , 
Irritability of Stamens. —M. Jourdain * has been trying expe 
ments on the effects of chloroform on the stamens of Mahon, 
which are excitable like those of the barberry, springing back eer 
the pistil when irritated. When enclosed in a glass bell, m wit 
was placed some cotton, on which a few drops of chloroform 
been sprinkled, at the end of one minute the stamens were _ 
thrown back as if in a tetanic state, and resisted all attemp Ai 
excitation. Exposed again to free air, after eight or ten 6 tho 
the irritability reappeared, at first feebly, and completely . fd 
lapse of twenty-five or thirty minutes. If the action of the 
roform is continued for ten or twelve minutes the one . 
an orange tint, and the stamens do not recover thei sens™® oe 
exposure to the air; the next day they become black. 
* ‘Comptes Reudus,’ April, 20. 
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the extremities of these detached roots. Large piece : 
fetch a very high price even in that country. ee 

New Species of Jalap—Mr. Daniel Hanbury contributes ty the 
‘Journal of the Linnean Society’ a description of a hitherto w. 
described Convolvulaceous plant, which he names Ipomea simulans 
being the plant the root of which furnishes the article known in 


commerce as Tampico Jalap. It is obtained from Mexico, and hs | 


been extensively brought into the market ; and though it is less ric 
in resin and less purgative than true jalap, yet, on account of ik 
lower price, it has found a ready sale, chiefly in the Continental trade 


5. CHEMISTRY. 


It has long been a disputed question whether a small quantity o 
| ey horus improves or injures the mechanical properties of sted. 

. L. Gruner has carefully examined this subject, and has amivel 
at the result that phosphorus present in steel in a quantity of ftom 
—0:002 to 0-003 causes the metal to be rigid; it tends even to m 
crease the elasticity and the resistance to breaking, but does not 
modify the hardness. Such steel, however, is wanting in rel 


strength and toughness; it is brittle (aigre), that is to say, dos 
not withstand shocks. The general -result is, therefore, that ev | 


very small quantities of phosphorus present in steel do not only not 
improve, but certainly deteriorate, its good qualities. Dr. Bal 
the chief assistant to Professor Wurtz, has arranged an ingeniously 
constructed apparatus to detect the smallest possible quantity a 
iy gp in iron and steel, by means of the spectrum produ 
y the combustion of the hydrogen obtained by the action of chlot- 
hydric acid on the metal. 
‘Since the internal use of amylic alcohol, even in small quantities 
is very deleterious, the means of rapidly testing for its presen? 
spirits and alcohol (either for pharmaceutical or scientific use) a 
importance. The suspected Fes is poured into a burette, valk 
with its own bulk of rectified and pure ether, and also its own Dt 


of water, and the mixture gently shaken; the ether, 00 becomils | 


separated from the rest of the fluid, floats to the top, — 

solution the whole. of the amylic alcohol which might have 

contained in the alcohol or spirits under examination. Th r- 

is removed by a pipette, and on leaving it to spontaneous 4 4 

tion, will leave behind the amylic alcohol, readily detected PY 

offensive odour. | t Rouen 
The absence of oxygenated water from snow which fell a 


has been shown by M. A. Hozeau. He has tried some —— 


experiments to detect the presence of peroxide of hydrogen 
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shined from snow, care being taken to prevent the loss or decom- 
wition of the peroxide alluded to. The author’s opinion is that, 
ance the experiments made at Kasan undoubtedly a the pre- 
ance of the peroxide of hydrogen in snow-water, there may exist 
mn essential difference, caused by the locality where it falls. Kasan 
situated almost in the centre of the Russian empire, far away 
fom any seas or oceans. | 
Qn the other hand, Professor H. Struve has ascertained the 
mesence of peroxide of hydrogen in air. His chief results are, (1) 
wrotide of hydrogen is formed in air simr ‘taneously with ozone 
and nitrate of ammonia, and is condensed in the rain-water; (2) 
peroxide of hydrogen, ozone, and nitrate of ammonia, are intimately 
ounected together; (3) the change which the so-called ozone- — 
japer undergoes when exposed to air is due to the joint action of 
wane and peroxide of hydrogen; (4) peroxide of -hydrogen does 
uot decompose solution of iodide of potassium with separation of 
fee iodine ; (5) free carbonic acid decomposes the solution of iodide 
af ep causing the formation of carbonate of potassa and free 
lydriodic acid ; (6) when the peroxide of hydrogen is present along 
mith carbonic acid (acting as just alluded to), iodine is separated ; 
(1) the best and most effective reagent for the detection of small 
traces of peroxide of hydrogen is oxide of lead, since puce-coloured 
peroxide is formed. 
According to J. Jouglet, nitro-glycerine, dynamite, iodide of 
uitogen, chloride of nitrogen, and some other similar compounds, 
crplode the very moment they are brought into contact with ozone; — 
6 that, for instance, a drop of nitro-glycerine, introduced into a 
- containing ozone, causes an instantaneous explosion. Picrate 
1 potagsa gunpowder, and ordinary gunpowder, are slowly decom- 
rw by ozone, a decomposition which, as regards the last-named 
takes several weeks before it is perceptible. 
A nder the name of Albolith, Dr. Riemann prepares a cement 
Fran, consisting of magnesia. For this purpose, the magnesite of 
- enstein (Silesia) is ignited in retorts similar to those used for 
manufacture ; and after the mineral (a native carbonate of 
ne has been ignited, it is mixed with silica and some other 
ally on This mixture has the property of yielding, with mode- 
magne centrated solutions of ch! orides (for instance, chloride of 
um), an extremely plastic, but, on drying, a very hard 


Material, excellently adapted for use as cement for stucco and or- 


‘ntal Work, and instead of gypsum. 
bray Search on Tsinglass, J. Lu. Souberain states that the dif- 
“aneties of this article, as met with in the trade, may be 
follows :—Russian isinglass dissolves rapidly and in- 
2 ee — Y in hot water, leaving hardly ever more than at most 
~ “3h Insoluble residue; Bengal isinglass dissolves readily, 
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-isinglass is pleasant and sweet; it yields a very firm gelatine, which 


_ acid from carbonic acid. The author states that, while submitting 
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but leaves from 7 to 13 per cent. of residue. The taste of Russian 


is perfectly transparent. The Bengal, or Indian kind, often has g 
fishy taste, and the gelatine it yields is not clear. The Brazilian 
isinglass yields an opaque, milky-looking gelatine, and its taste’ 
acrid, “ China isinglass is a rare article in the European markets 

__ An important reaction in synthetical chemistry has been jub 
lished by Dr. E. Royer, who has effected the formation of formic 


to the action of a current of electricity an aqueous solution of at- 
bonic acid, the latter was simply converted into formic acid by the 
addition of hydrogen. | | 
Owing to the fears of a quinine famine expressed some yes 
ago, great cflorts were made to introduce the cultivation of cinchom 
trees in numerous new localities. We have recently heard of the 
first importation of cinchona bark from Java, a quantity of some 
'30 Tbs. of this bark having been exported from Java to the ab 
Netherlands. According to analysis made by Dr, B, Moens m WV 
Java, this bark contains from 2°4 to 7-5 per cent. of alkaloids, o : 
which quantity 0°59 to 3°67 is quinine. The loss of weight oct f 
t 
§ 


sioncd by the drying of the bark has been found to amount to 60 
per cent. There is every prospect that within some six or sevél 
years hence Java will larecly export this drug; and the cultivation 
of the cinchona trees is also'to be extended to Sumatra, Celebes, a! 

Dr. Loew has made known a fact which renders still more pt 
lable the Hydrogenium theory of the late Professor 
The researches of Graham went to show that hydrogen could . 
alloyed with palladium, and that it was also contained in meteont 
iron. He condensed the hydrogen in the palladium, and calle 
hearer proving its metallic character than any other person had ah 
Dr. Loew has succeeded in combining hydrogen with ng 
He takes an amalgam composed of not more than 3 or 4 per os 
of zinc, and shakes it with a solution of bichloride of — Se 
liquid becomes black, and a dark powder settles to st ae 
‘The coutents of the flask are then thrown into water asd y yf 
chlozic acid added to dissolve the excess of zinc. The 
hydrogen and me:cury at once forms in a brilliant vo 
mass, rescimbling in every way the well-known eee oa 
It is soft and spongy, and rapidly decomposes, but wilt : 
smell of ammonia. ‘The hydrogen escapes, and soon lee 
pure mercury is lett in the dish. The experiment aoa he 
that an amalgam of hydrogen and mercury can be formed, 
hydroven is really a metal. 

: Now that the analysis of air—physical and chemical is 

ing so much attention, it may be of s:me juterest to 
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atstances the New York Metropolitan Board of Health found in 
the air of the opera-houses. Over one hundred specimens of the 
particles floating im the air, and falling as dust, were collected on 
plates of glass, and examined under the microscope. The propor- 


| tons of the different ingredients varied, but the same substances 


yee found in all the specimens. The composition of the matter 
aijected to the microscope was as follows :—The dust of the streets 
in its finer or coarser particles. according to the height at which it 
lad been collected, with a large proportion of organic elements ;_ 
paticles of sand, quartz, and feldspar; of carbon, from coal-dust 
aud lamp-black ; fibres of wool and co‘ton of various tints; epider- 
mic scales; granules of starch of wheat; the tissues of plants, 
mainly the epidermic tissue, recognized by the stomata or breathing 
= ; vegetable ducts and fibres, with spiral markings; vegetable 
is or down, either single or in tufts of four or eight, and of 
preat variety, and three distinct kinds of pollens. Fungi were 
abundant, from mere micrococcus granules to filaments of mould. 
When water was added to a portion of dust from whatever source, 
aud exposed in a test-tube to sunlight or heat for a few hours, 
vibriones and bacteria made their appearance, and the fungous 
cements sprouted and multiplied, showing that they maintained 
their vitality, and proving that the germs of fermentation and 
puirelaction are very widely diffased. In connection with this 
subject, it is tight to mention here that Mr. Samuelson performed 
‘smilar series of experiments six years ago, on dust from all parts 
of the world.* 
All lecturers who have tried to float and then ignite an explosive 
re oon will be glad to know the following easy means of effecting 
8 difficult but striking experiment devised by Mr. Patterson. At 
the author tried the india-rubber balloons of the toy-shops. 
a varlous causcs they had failed; but the chief difficulty was 
“i less the tension which made it difficult to secure the gases, 
‘cently the author's attention has been directed to the collodion 
0n8, obtainable from the philosophical instrument makers, 
: hes, that they would suit well, both on account of their hight- 
dacs on account of the fact that they would wholly disappear 
sin’ ag After a nuniber of trials he has found them to succeed 
tably. The method adopted is as follows :— 
are ry of filter-paper, about 1 inch long and 4 inch broad, is 
ir 4 to the side of the balloon near the mouth, and allowed to 
bry @ latter is then filled with a mixture of 24 volumes of 
ee = gas and 1 volume of oxygen, the mixture being prepared 
‘eee of vessel, _ The mouth of thie balloon is at once tied with 
of thread to increase the force of the explosion. When the 
"18 ready to ascend, a drop of the so-called “Greek fire” 


Bee Quarterly Journal of Science,’ July, 1864. 
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(that is, a solution of phosphorus in carbon disulphide) ig placed on 
the filter-paper ; the thread is cut and the balloon left to itself. Ip 
the course of half a minute or so the explosion ensues. . It is noves 
sary to have an excess of hydrogen in the mixture, because exosmoy 
takes place so rapidly that, by the time of ignition, the volume of 
that gas is sensibly reduced. 


6. ENGINEERING—CIVIL AND MECHANICAL. 


In our last number we gave, under the above heading, a brief a 


count of narrow-gauge railways, which, during the period theren 
referred to, had engaged considerable attention both in this country 
and in Russia. The necessity for improving the means of loa 
transit has, since then, continued to receive the consideration of al 
most interested in the question; and a “ Tramways’ Bill” has re- 
cently passed through the Legislature, in which provision is male 
for pvaseomsre the construction and laying of tramways on common 
roads. 
Street Tramways.—Tramways for passenger traffic have for some 
time past been in operation in New York, Boston, Washington, New 


Orleans, and they are becoming general in all the more important 


towns of the United States. Paris, Genoa, Vienna, Copenhagen, and 
Brussels, have all their tramways for passenger traffic, and they have 


also, for some years, existed in Liverpool along the Dock sides. ome 


years since iron rail tramways were introduced into London, but 
alter a short trial they were ordered to be removed in consequent 
of the obstructions they caused to ordinary vehicles. At the Kast 
End of London a granite tramway has been in existence for many 
years, extending from the western end of the Commercial i 

tu the West India Dock; and in a circular by Mr. J. B. Redual, 
dated in March last, on the subject of Metropolitan Tramways, tt 5 


_ stated that “ practically the tramway is in as efficient working 8 tale 


as it was twenty years back.” The late Mr. Walker conducted - ¥ 
experiments with granite tramways in 1829, which showed 4 
powertul draught-horse could draw a load equal to 30 tons Up 
level, aé the rate of four miles an hour; and in his report hea 
subject he said, “'Lhe friction is not more than upon the bes ° ont 
structed edge railways. I consider that the greater ~ ae 
whels, and there being no flange, compensates for the rug ir0D 
the stones (from their being newly laid) as compared wi 
railway.” 

Whilst fully alive to the advantages of tramways tor, orm 
friction, attention has not yet been sutticiently given m thus 
to the nmprovement of our macadamized roads by rolling; 
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iyt steam road-rollers have been brought to such perfection, the 
eration ig much simplified. Koad rollins has fur more than a 
qurter of a century been officially applied over the whole extent of 
, Hie French and Prussian roads, which are kept up under centralized 
af Suite superintendence, and perhaps one of the strongest arguments 
BF its favour may be given in the words of the survevor of the roads 
var Coblentz,in Prussia, who has observed that as ‘* everywhere in 
Prssia and in France the highways are rolled, if the svstems were 
wnt good the expense would not be incurred.” Space will not admit 
fou enterme further into this Subject now ; the whole question 
lus recently been very abiy and fully discussed by Mr. F. A. Paget, 
(CE, ina pamphlet entitled ‘The Economy of Steam Koad-roling,’ 
we would refer our readers ior further mtormationu ou this 
The recent movement in iavour of tramways in London has 
rstlted in the construction, by the Metropolitan Street Tramways 
Company, of two short lines, together about iour miles m lengti., 
the one at Brixton and the other between Whitechapel and bow. 
The tram adopted by tis Company, and which may class, perhaps, 
isthe best in form hitherto introduced ior the purpose, consists of an 
lon groove fixed level with the suriace of the paving, on which the 
lange of the omnibus wheel travels. ‘Tbe lines are double, and be- 
‘ven them as well as in the space between the trams, and strips on 
ather side of about 20 inches wide, the sround is paved with granite 
ses, The plan of the road, which consists of longitudinal wooden 
‘epers laid upon concrete, admits of the repair of the tramway, by 
§ Up lengths of tram and sleeper, without breaking up tue road 
Yond the width of the tram (iour inches), and a iew swoues here 
tnd there to undo tie fastenings. 
Permanent Way.—Amongst otuer novelties o! 
uctlon, and which come uluer te category of ‘ 
we May Mention two projects jor singie-line ‘The 
of Launah, near bombay, already been put 
india, wuere it is reported to work very dayourabi) 
ting ine Tall 1s mtended to be laid down eltuer Uupol ali y 
Of road, or Ob roads made especially ior tio purpose 0: 
ay. One of the advantaves claimed for this of line is 


being the ad Carts upon it, tue only uecessary alveration 
te addition of central wheel, or wheels, according to thi 


the Vehicle ; the additional wheels bey attached to tc 
of the carts, and avi, a flange Ol either 
attached moving of tie rail. These Wheels Work OL 
re raised gli sige CW, DY ol Wich Lic 
Vehicles ott thie Toad, tuc Wuoie weigut tue 

The thie rail. | 
projeclh lo WC relerred Was 
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designed by M. J. Larmanjat, and was first carried out by him ing 
short trial line, constructed between Raincy and Montfermeil in th 
summer of 1868. According to M. Larmanjat’s system, the tam. 
way 1s constructed with a single central rail, and along a good road 
this constitutes the whole of the permanent way. The locomotin 
employed to liaul the trains has four wheels, the two driving Wheels 
placed on cither side, resting on the ordinary surface of the road 
and a leading and trailing wheel, having grooved peripheries, ani 
which are situated on the centre line of the machine, bearing upm 
the central rail. The carriages have also four wheels, arranged ina 
similar manner, but ‘whilst in the engine the greater weight rest 
on the side driving wheels, in the ease of the carriages the adjut- 
ment of the springs is such that the chief weight rests upon the | 
wheels running on the central rail, the other wheels merely serving 
to steady the vehicle. 3 
Were Tramway.—Another improved method of cheap trammy 
construction is found in Hodgson’s Wire Tramway system, a specime 
of which, five miles in length, has recently been constructed in the | 
immediate vicinity of Brighton. One respect in which this differs | 
from other tramway projects is its unfitness for passenger trallie t 
being principally applicable for the conveyance of mining produce 
and goods generally. Hitherto it has mostly been employed by the 
French beet-root growers to carry the roots from the field 0 the 
storehouses. This tramway consists of a strong iron wire, runnll; 
over rollers supported on posts, having brackets extending on elthet 
side. ‘The greatest length to which one rope line is usually applied 
is five miles, and a succession of such lengths would be — 
any greater distance. At cach end of the line is placed a honzon 
wheel, uround which the rope turns, and at one end 1s parr 
engine for giving motion to the wire. The truck employed co 
of a kind of shallow box without a lid, suspended from the wire by 
means of a bent arm, so arranged that the saddle which -_ on 
the wire is immediately over the centre.of the truck, The 7 
being put in motion, these trucks are caused to run upon I, ell 
carricd forward with it. Where a long line 1s required, sul ae 
arrangements are made by which the trucks run from one Wi 
to the uext, and so on. nae 


Mretincs or SocreTIES. 


Institution of Civil Engineers. —Space will not admit 
than a passing remark on the most important papers Tea. tion of 
Institution. On 8th March, Mr. D. M. Fox read a eg: J 
the Line and Works of the San Paulo Railway m the ‘Ld rv 
Brazil.” The lne is 88 miles in length, and was ap 
total aggregate cost of 1,861,6677. It runs over ow 
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mand for the first 165 miles, and then rises to a height of 2500 feet 
hy means of inclined planes of 1 in 10, worked by stationary engines. 
From this summit, for a distance of 68 miles, the line crosses a suc- 
esion of short ridges and valleys, with occasional deep cuttings and 
mbnkments A description of “ The St. Pancras Station and Roof, 
Midland Railway,” was read by Mr. W. H. Barlow ou 29th March. 
As this work has already been noticed in this Journal, we shall not 
ve any further account of it now. “The Maintenance and Ke- 
penal of Railway Ttolling Stock,” by Mr. R. Price Willams, on 
lma @ 12h April, is a most important and interesting paper, but it is so 
rests fled with statistics and figures as to render any short abstract 1m- 
just HF pssible, On May 3rd, Mr. George Berkley read a most important 
\ the HF oper “On the Strength of Iron and Steel, and on the Design of 
mg juts of Structures which consist of those materials.” And on 24th 

ely two papers were read, the onc by Mr. George Fowler, “On the 
Safety of different modes of Working Coal,” and the other, 
rs i Voal Mining in Deep Workings,” by Mr. Emmerson Bain- 
rave, 


nstitution of Mechanical Engineers.—At a gencral meeting .of 
i ths Institution, held on 28th April, amongst other business a paper 
ce wis read “Qn 2 Steam Road-Roller.” This roller was 25 tons weight, 
the HH md 9 fect wide; it could roll an area of 300 square yards per hour, 
itt witha consumption of coal of about 1 ewt. per hour. The adhesion 
found sufficient for era ‘ients us steep as 1 in 

at South Wales Instituie of Engineers.—On the 5th May, at the 


: sae meeting of this Society, held at N ewport, Monmouth-— 
mussion Was resumed on Mr. J. paper “On the 
: — Merits o: large and sual Trams for Colliery Use,” aud 
ashing M achine, A paper was also read “ On 
pplication of Blast of 2 High Temperature to Blast Furnaces 
moderate Elevation,” by Mr. Thomas Whitwell. 

wie New York of Practical well-timed 
id an on 20th April last by Mr. C.\ iliams, “On the 
‘lethods of City Transit,” in which a history was pre- 
variou- methods irom tine to time attempted to facili- 
oni cities and towns; and the paper wound up with 

"Pion of a method of applying compressed air to locomotive 


Purposes, 
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on the Maritime Canal comecting the Mediterranean 
‘PRs al the Red Sea at Suez,’ by Captain Richards, K.N., 
Clarke Ostapher to the Admiralty, and Lieutenant-Colouel 
Works, Director of Engineering and Architectural 

miralty, This report bas been pubuslcd by Govern- 
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ment, and coming as it does from officers of such high authority 
after a personal inspection of the Canal, it possesses a peculiar nation 
interest not to be found in similar works by independent individu 
on the same subject. | 
‘ Principles and Construction of Machinery ; a Practical Treatis 
_ on the Laws of the Transmission of Power, and of the Strength | 
and Proportions of the various Elements of Prime Movers, Mill-vork 
and Machinery generally; arranged for the use of Students, Rh. 
-gineers, and Practical Mechanics, * by Francis Campin, Th 
aim of the author is stated in the preface to have been “in the fist | 
place to explain the fundamental theories of mechanism in the | 
clearest and briefest manner, so as to impress upon the mind general 
principles, not special cases, and then to show the practical develop. 
ments of such theories, care being taken to arrange the matters 
to try the faculties of the mind as little as possible.” This text | 
- appears to have been well adhered to, and the result has been the 
production of a book calculated to prove of great use to the classe 
for whom it has been written. 


7. GEOLOGY AND PALEONTOLOGY. 


(Including the Proceedings of the Geological Society and Noties of 
| recent Creological Works.) 


In the ‘ Philosophical Transactions ’(1869), p. 445, will be founda 
most valuable contribution to the Fossil Flora of North Greenland, 
being a description of the plants (collected by Mr. Edward Whympet 
during the summer of 1867) by Professor Oswald Heer. r 
‘The greater part of the fossil plants which have been ~" 1 
from Arctic regions have come principally from_one locally : 
Atanekerdluk, in (lat. 70° N.) North Greenland. Here, howevel, 


they occur in such profusion that we are able, to some extent, re 
restore the ancient flora, and deduce most important conclusions ® | 
to the former condition and climate of this high pmecwrsh 
The fossil plants brought home by M‘Clutock, Inglefield, 


Colomb, and deposited in Dublin and London, were found @! 

locality, also “i very rich collection made by Mr. Olnk one | . 

Inspector of North Greenland), and now deposited at pag ! | 

These materials were found upon examination to contall “ bt 

cies of plants. Of some the leaves, fruits, and seeds were 0 

sv that an absolute determination of their species was io 

possible ; while of others merely the leaves, and of these, ‘ ‘ ah 

only fragments, were discoverable. Of these latter therelo 

identifications cannot be considered as final. - 
* London: Aitchley and Co. 
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Mr, Whymper's collection contains, on the whole, 80 species of 
ts from North Greenland; 32 of these are new for this flora, 

nd 20 are quite new. The Miocene plants of North Greenland 

lave thereby reached the number of 137 species, and those of the 

Aretic these species from Greenland, 

(6 sores with those of the Miocene of Europe. The systematic 

in of a number of plants from North Greenland is as yet 

mertain; but the number positively identified is so large, that it 
mables us to give a sketch of its Miocene fiora. Of the fossil plants 
from Disco Island there are 14 species: of these, Aspedewm Meyer:, 

Sequoia Couttsia, Platanus Guillelme, and Magnolia Inglefieldi 

ze most widely distributed. The plane and the Sequoia are the 

commonest trees; to these may be added a Widdringtonia, a 

liquidambar, and a Magnolia with large evergreen leaves. Iwo 

a of ” — having been obtamed, they corroborate the 

dermmation of this tree originally efiected by means of the leaves 
alone, 

A Dryandra, an Aralia, and a Paliwrus probably constituted 
the brushwood of the forest, whilst several species of ferns covered 
the ground. The Phragmites and the Sparganium point to the 
existence of a river or alake. Of the 73 species irom Atanekerdluk, 
‘are new. Five of these are found in the Miocene fiora of 
Europe, vu. :—Poacites Mengeanus, Smilax grandifolia, Quercus 
Laharpit, Corylus insignis, and Sassafras Ferretianum. The oaks 
appear very trequentiy at Atanekerdiuk. ‘The southern humits 
= bee determined as follows: —Six species stop at the Baltic 
In Switzerland ; seven in Austria; four im France ; 
Ttaly ; SIX 1D Greece ; four are common to North 

tenland and Lovey Tracey in Devon. It is certainly very in- 
ra to find so many species extend to Ltaly and Greece. 

ost all these may be referred to the country situated between 
~ extreme limits, and we thereby see that our knowledge 

Miocene flora of Europe, at least the forest-plants, 

80 umperiect as heretolore. Dr. Heer's paper contains 
Puons of all the species collected, and is illustrated by eighteen 
plates of the fruits and leaves determined. | | 

a genus of LTubularine Hydrozow from the 
ormatvon.*—This new and remarkable little fossil, 
mder th 8 the frst of its class, is introduced to the Koyal Suaety 

Ba: guarantees of Dr. Martin Duncan, 
Soc., and Henry M. Jenkins, F.G.8., Sec. hoy. Agric. 

: Was obtained from the lower shales of the Curbomierous 

~ of Ayrshire and Lanarkshire, which is 
condition ; im many places, and is also remarkable tur the periect 
m which the organic remains {uund therein have becn 


‘Phil. Trans.’ 1860, p. 693. 
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fragmentary condition amongst the small pieces of brok 


and Crinoid stems which compose the fossiliferous 
shale. | | 


The attachment is by a dactylose base, which, when broken or 
cut, is proved to be cellular internally. The base contracts as it 
Increases in height, and is continued upwards in the form ofa 


cylindrical stem, which is faintly enlarged in its middle portion 


and which is surmounted by a symmetrical structure resemblinga | 
reversed obtuse cone, the margin of whose base is prolonged into | 

several tentacular processes, which are arranged in one whorl, and | 
are long, slender, and tapering. The upper surface of the bodyis 


granular, and the stem is ornamented with longitudinal flutings and 
minute processes. The general appearance is that of a long straight- 
arme( star-fish reversed and fixed on a stiff stem with an expanded 
base. The authors enter carefully into the minute anatomy; they 
then proceed to show why it is inadmissible as an Echinoderm, a 
Polyzoan, or a Zoantharian, and finally, through having s0 1 
‘markable a calcareous investment, they show that by the aid of the 
anomalous living genus Bimeria (Wright) they are able to over- 
come the difficulty and refer it to the Hydrozoa, It is therefore 
placed in the class Hydrozoa and in the Order Tubularide, of which 
it will constitute a new family and at present a singular gents, 
Two species are described and figured by the authors. It is extremely 
probable that other new and interesting forms may be discovered : 
these shales, but hardly possible that anyone will be able, like the 
authors of this paper, to light unon a new class of fossils, 
Mr. W. T. Blanford, F.GS., late Geologist to oe Se 
Expedition, has given us the result of his observations on Wl? 


Geology and Zoology of Abyssinia, made during the progres of 


the British Expedition to that country in 1867-68." Tain 
The author was detached from the Geological Survey m * 
in 1867, and started for Abyssinia. oad wet 
The formations met with throughout the region traversed 
—1. Recent: consisting of soils of the highlands, including pa 
or cotton-soil, similar to that found in India, and alluvial depos! 


on the coast. 2. The volcanic series, which skirts both coasts 1 


the southern portion of the Red Sea. This group, ais 9 : 
poorly developed on the west coast of Annesley’ Bay, Mr. This 
proposes to call the Aden Voleanic series. 3. Trappean. 
grand collection of beds, which forms the Abyssinian hig “vis path 
cluding Magdala and the Ashangi groups, consists of two @ 


* Macmillan and Co. : London, 1870. 


preserved. In these shales numerous small pedunculated radiata 
(whose external appearance differs from that of any extinct o- 


ganism hitherto discovered) are found, usually attached tp tty | 
margins of the polyzoarium of Fenestelle, or in a more or by 


en Polyzoa | 
layers of the 
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170, Geology and Paleontology. 
lich are nnconformable to each other, the former (the Magdala 
mp) consisting of trachytes and dolerites, and the latter (the 
\shangi group) entirely composed of dolerites of great thickness and 
volcanic rocks, lavas, and ashes. Through this Trappean 
eres, near Bethor, not far from Magdala itself, the Jitta River has 
atts way and now runs at a depth of 3500 feet, in a valley pro- 
bly more than a mile in width. The sides are extremely steep, 
iien perpendicular. he beds on both sides appear exactly to cor- 
spond. A well-marked river-terrace, half-way down, indicated on 
lath sides of the stream, records the fluviatile origin of the gorge. 
Of all the says Mr Blanford, met with in Abyssinia, 
wne equalled this wonderful gorge. His descriptions remind one 
{the Grand Catons of the Colorado River. 4. The Antalo lime- 
de” is of Oolitic age, and contains Ceromya similis, Prigonia 
wslaéa, and other characteristic fossils, reminding one strongly of 
Dntsh forms. 5. “ Adegrat sandstone,” a massive formation, oc- 
cipying & very extensive area in northern Tigre, and perhaps repre- 
enting the coal-beari k ist nort 
g the coal-bearing rocks known to exist north-west of Lake 
Denbea, but yielding no fossils. 6. Metamorphic rocks of various 
with a general north and south strike, due to 

The author describes the scenery as being almost every Whiere 
ost strikingly beautiful, now bold and romantic, now resembling” 
the undulating character of Western Engla:d. Some of the illus- 
intions are very remarkable and striking, the plateau-like disposition 
if the tops of all the hills reminding one strongly of the Sinaitic 
— a3 uf the same meteoric agencies had carved out the 
— from an originally highly elevated, but unbroken plain. The 

natural history part of the work is ably dealt with by Mr. 
oo bed at well reward the zoologist, and even 
of travels. 
_ Several Geological Survey Memoirs have made their appearance 
i the present quarter. From the Geological Survey of England 
inl Wales we have,—< A Memoir o the Geol Ci i- 
Limestone, Yoredal Rock 1 Millston G "Nori 
Detyshire and Oredaie Jocks an stone rit of North 
¢ hd adjoming parts of Yorkshire, by Messrs. A. H. 


LS, 


r tha Indian Geological Survey we have Part I. vol. vu. 
wstern an ¥> On the Vindhyan Series, as exhibited in the North- 
Provinces of India,’ by Frederick R. Mallet, 

a Bors of Records (1869), ‘The Valley of the Poorna River, 
the "Recor y A.B. Wynne, F.G8., &.; also Part I. vol. viii. of 


of the Indian Survey for 1870.’ In this last-men- 


i 
EVE Foster, and J. Dakyns, with au Appendix on 
mh by KR. Etheridge. Secondly, ‘The Triassic and Per- 
. cks of the Midland Counties of England, by Edward Hull, 
| 
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It exceedingly difficult to lead to a just conception of the immensity 


of the areas we have to deal with in this country, and it may te | 
useful to draw a comparison here which may tend to a realization of | 
the facts. The small map, which accompanies Mr. Mallet’s Report (| 
reduction from the larger scale maps used in the field), the title of | 
which we quoted above, represents an area quite as large as Eng. | 
~ land and Wales; while all the lines of geological division and sub- | 
division shown on it have been actually traced out by detailel | 


examination. 


The previous Part of the Memoirs (the last Part of vol. vi.) con- 1 


tained also a geological map of quite as extended an area; that isto 


say, geological maps and reports have been published within twelve | 


months, exhibiting the structure of a country larger in area than the 


whole of Great Britain and Ireland; and to this should be addel | 
that the maps relate to a country, regarding the structure of which 


nothing trustworthy was known previous to the Geological Survey 
commencing their labours. 

Two other papers appear in the same Part, namely, “ Notes on 
the Geology of the Neighbourhood of Madras,” by R. Bruce Foote, 


F.G.S., and “On the Alluvial Deposits of the Irawadi, more pat- 


ticularly as contrasted with those of the Ganges,” by W. Theobald, | 


jun., Esq. 


Under the title of ‘Eminent Living Geologists,’ the Editor of 


‘The Geological Magazine’ has published an account of a 
Adam Sedgwick, of Cambridge, and Mr. G. Poulett Serope, F.RS.; 
both these gentlemen have attained to the highest honours m . 
logical science, and have contributed largely towards 1ts a 
The former, as the Woodwardian Professor of Geology m Cam in 
has delivered fifty-two courses of lectures in the 
latter is the well-known author of the ‘ Voleanoes : ws 
France,’ published so long ago as 1827, and of many ‘ lt é 
on Volcanoes, &e.. Both notices are accompanied by week 
rtraits. f 
r In the same journal Professor Huxley gives us wedge 
his examination of Palwotherium magnum ;* P ck. 0 
Jones, the South Wales Entomostraca ; Professor 
Liege, some new Palaeozoic Echinoderms Professor the 
Elephant-remains in Ireland.§ Mr. James Croll accoun®: 
Boulder-clay of Caithness; Mr. Charles Lapworth 0 Geology of 
Geology of Galashiels; Mr. Henry M. the 
| * P. 153. P. 248. 


(July, 
tioned publication is Dr. Oldham’s Report for 1869, in which the | 
Director sets forth not only the labours accomplished by his com. 
paratively small staff, but also sketches out their projected labour 


for 1870. In speaking of the enormous area which the Indian 
Survey has to traverse, Dr. Oldham remarks, “I have always found 
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| | 
derines of its forefathers trom one region to another, and ther | 
gradual modifications of form. In looking at our English fauna, ye 
may hope to recognize certain forms as belonging to our area fom | 
Paleozoic times, others as dating trom Mesozoic, others aga as 


Kocenie, others as Miocenic or later ; in some caseg we shall assign | > 
such an age to the order or genus, and a later age to the specitic Ht 
modification. Professor Huxley conceives that distinct provinces * 
of the distribution of terrestrial life have existed from the eatlics. | a 
periods—earlier than those of which we have any record, Whikt | ar 
in the dry land of our own area during Carboniferous times Amphibia | 1g 


existed, in some other terrestrial provinces of that period: Birds, | vi 
Reptiles, and Mamnalia may have been developing. The Permim jp 
epoch marks the beginning of a new period,.and during the Trias | 
dry land existed in North America, Europe, Asia, and Africa, asi | 
does now. The mammals, birds, and reptiles developed in the pre y 


ceding epoch spread into this great continental area called Arctogen i 
Depression then commenced in parts, and special developments 7% 
occurred in various regions. At the early part of this pero, 


Protessor Huxley conceives Australia to have been separated and to 
~ have remained dry land ever since. The discovery of the remark- x 
able Australian Ganoid since his address, confirms his conclusion, 3% { 
The Mesozoic continent was probably continned. across the Pacttie 
area to what is now the province of Austro-Columbia, the chane- 
teristic fauna of which dates from this period. At a later partol | 
the Mesozoic period, upheaval of the Atlantic shore and depression 
of the Pacifie caused a westward movement of the Vertebrate faum 
which took possession of new lands and increased in extent up 
the Miocene epoch, from which period we may clearly trace all the | 
Mammalian forms characteristic of the great continental area 01 out 
present world—exclusive of South America, Australia, and Nev 
Zealand. From the Devonian period to the present day, the fou 
great oceans—Atlantic, Pacific, Arctic, and Antarctic—may 
oecupied their present positions and only incessantly changed thet! 
channels of communication and coast-lines Verte 
The attempt in this address to follow back the origin of ‘ 
brate forms of life, needs only to be succeeded by similar e wn 
with regard to Invertebrate groups, and more especially as : plants, 
the same method of comparing present distribution and past, pia 
as it is yet known, being used, and we shall ultimately oe 
valuable conclusions as to both Geological and Biological - 
The paleontology of the greater part of the earth has ye 
investigated in order to bring light on this matter. 
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Tax most important paper which we have to notice In this number 
sme by Dr. Julius Hann, “ On the Climate of the Upper ltegions of 
fe Alps,” which appears 1n the ‘Journal of the Austrian Meteorolo- 
mal Society. The Swiss stations are situated In many instances at 
mnsiderable heights above the sea. Five of them are at a level 
areding 6000 feet. The station of Hoch Obir, m Carmthia, is at 
:smilar height. However, the mformation derived from these 
wints gives us hardly any knowledge of the climate prevalimeg 
ilove the snow-line, and the difficulties which presented themselves 
nthe way of obtainin¢ accurate observations trom such an elevated 
rion seemed almost insurmountable, until they were overcome by 
M Dollfuss, This gentleman succeeded in persuading three Swiss 
stiles to spend an entire year, from August 1865 to August 1560, 
m the Pass of St. Theodule. under the Matterhorn. The level 
itis station is all but 11,000 ieet above the sea. 

The barometrical observations were made three times a-day, 
while those of temperature, wind, and weather, were recorded clever 
tunes daily, 

The frst pomt on which Dr. Hann touches is the extreme of 
ld registered, which he finds to be only 65 The winter of 
6-6 was a warm one, but still the temperature just cited is un- 
ctpectedly hich for so elevated a station, cousidering that much 
pater cold has been experienced at lower stutious in Lurope nearly 
othe latitude of the Pass in question, ¢. g., — 12° °5 at Geneva in 
January, 1838, and — 20° at Prague in 1830. We need not refer 
0 the intense frost felt in corresponding latitudes im America, where, 
U the State ol New York, the mercury las been kuown to Ireeze. 

seli-revisterinc minimum tuermometers, which been 
Hated on the summits of s0 many mountains by the members of 
have not yielded results at all culmensurate 
ney ry them in their resting places and subse- 
hich levels Hem, 80 tat we are driven to the ordmary records 
Gnd coniirmation of the minimum observations 

‘theodule. It is found to be universally true that tue ex- 

6 of cold are registered not on the sumuits of tue mountains 
tn the valleys where the chilled air collects 

Where the cuilied air coliects. 
Lever Was on the whole cold, ws the thermometer 
trom November to April, but tie weather Was 
A Lotwithstandin: level of their station 
found the intensity of the solar ueat on calin day to be 

when th equenti) Were sitting 1 pul thicis 
hen noticed thermometer in the shade was close ty Lucy 

€ slow melting when the observed temperature wa. 
2 
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TT aee Ft: and even on the peak of Mont Cervin itself they more 


than once saw traces of a thaw. 


As a compensation for the unlooked-for mildnesg of the winter 
climate, the summer at the station was extraordinarily cold. The mean | 
temperatures of the three summer months was 32-3, and thatofJ uly, | 
only 33°°5. These are the lowest average summer temperatures | 


that have ever been reported ; for the mean of Dr. Kane’s stations in 


Smith Sound was 35°°4 for the summer, and 39°°9 for July. Itis - 


well known that at Yakutsk and other stations in Siberia, as well as 


in North America, where the winter temperature is excessively lov, | 
the heat of the summer is comparatively high, approaching and even 
surpassing that observed in these islands. The result isthatarapid | 
and vigorous, though short-lived, vegetation is produced. : 
} It is hopeless to look for anything of this nature on the Passof | 
St. Theodule, where frost. occurs every night. The perpetual su- | 
shino of an Arctic summer effectually prevents any damage to tho | 


growing plants from this cause. | 


The annual march of temperature at high stations is remarkable : 
Comparing the observations now under discussion with those from | 
other stations at somewhat lower levels, Dr. Hann finds that Feb- 


ruary is the coldest mouth, sometimes even March, while December 


is extraordinarily mild. In this month it is found that the tempe 
rature increases with the elevation owing to the accumulation of cold 


air in the hollows. 
This fact shows the great difficulty of determining accurately 


the decrease of temperature with height, in any district, the lal 


conditions which influence the result being so very various. Hov- 


ever, the Swiss observations throw some light upon it, and Dr. re : 
has submitted to the Academy at Vienna a paper on the subject, in 


which he has calculated provisionally a table to show the rate of t , 
decrease. From this paper we learn that the level of the ep 
contour of 32° varies from 1100 feet in January to ner p 
11,000 in July. If we look for an annual temperature of is 
which is about that of Rensselaer Harbour, we find 1 to lie a 


2000 feet over the top of Mont Blane, while the lowest July tea 


perature at sea level, that of Northumberland Sound, 1s met with 
the level of 10,000 feet in the Alps. 


Comparatively little is said about the other meteorological 


elements. Tho barometer is dismissed with a few words hea 
regards the distribution of moisture the author goes ™ 


length. In winter the air on the mountain tops 18 dry and cars 


eourant 
in summer it is much more cloudy. The action of the hor 
ascendant” is analogous to the foregoing, for the mornings : ee 
less commonly cloudy than the afternoons. As to 4 with the 
amount of precipitation at the upper stations, as a a snow até 
lower, there is not much to say. The data for rain an 
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HD ey weerlain, but on the whole much less fell on the Pass of St. 
eB toile than might have been expected. The heaviest fall of 
fer Mag sun recorded was only 2 feet deep, while in many of the Alpine 
rein A ley depth of 6 or 7 feet 1s not uncommonly known to fall in 


uly, He space of twenty-four hours. | 
BH The same journal contains a paper by Dr. Dellman, “On the 
letricity of Clouds,” bemg one of a series Of papers on atmo- 


" gherical electricity. Our space will only allow us to give some of 
1a; important conclusions. ‘They are as follows :-— 


low ‘All clouds are electrified, and oppositely so in diferent parts of 
the cloud, 


pil iy  ASfar as the observations at Kreuznach go, they prove that all 

@ (ous have a negative centre surrounded by positive bands or zones. 
sof My lhe density of the electricity diminishes towards the circum- 
u- jm ence, but the maximum density is not at the centre. 
the - loud can only give rain by the occurrence of an electrical 

age, | 
le, Mm With reference to meteorology in Russia, a report has been 
m jm “im up by a Committee of the Academy of St. Petersburg on the 
of the system. The most important suggestion which 


‘Contams is, that the empire should be divided into separate dis- 
vs, with a central observatory furnished with self-recording 
old Usirments in each. Three of these establishments are now in 
St. Petersburg; Helsingtors, for Finland; and ‘Tiflis, 
ly br the Caucasus. Taschkend is designed as the central station 
al @ “ Turkestan, To these thirteen others are to be added. , These 


y- Me Ustitutions are to be quite independent of each other, each bédmg sur- 
my Tuded by its own auxiliary stations, and publishing its own/results. 
in Professor Mohn, of Christiania, has feonght out a paper “ On 


‘temperatures between Iceland, Scotland, and Norway,” based in 
lat on the observations of the Scottish Meteorological Society, and 
lnsiated by charts for the four seasons and for the year. The 
curves, at all seasons except the summer, exhibit very 
My bends pointing north-eastwards. Professor Mohn calls the 
"jong the summits of these curves the thermal axis of the dis- 

cl, asmuch as on either side of it the temperature decreases. 
—- axis les parallel to the coast of Norway, at a distance 
hs 120 miles, excepting in the summer months, when the 
"ie Water is found in the Cattegat, and the thermal axis is only 

®along a line running from the North Cape towards Spitz- 

' thee This thermal axis indicates the course of the Gulf Stream — 

nih borane Which is rapidly cooled in its progress northwards, 

the of he hand by the ice in the neighbourhood of Lccland, and on 
et by the cold mainland of N orway. 

last number of the ‘ Journal of the Scottish: Meteorological 

Y contains a very suggestive paper by Dr. li. Augus Sunith 
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“On Chemical Climatology,” or, in other words, on the impurities o 
atmospherical air. In addition to the ordinary analysis of ths | 
‘gaseous constituents of the atmosphere, Dr. Smith proposes to | 
collect and determine the foreign matter suspended in it Ih dry Ip 
weather, or in covered places such as hospital wards, he shakes wm Ma 
water in a large bottle, containing about a gallon of air, and ray; A 
the air as often as necessary. In wet weather he collects rain, Th fae 2 
preliminary results are very interesting from a sanitary point of ven, fam 
but their general bearing is more chemical than meteorological, Th im © 
author hopes “to be able to tell plainly and authoritatively 
is close or otherwise; and to say that the rain or the air when washel 
must not show more than a given amount so as to be fit for renin. 
tion. In this way it may be possible authoritatively to fix a lint 
to the density of population, and the extent to which mannfeturs 
may be carried on within a given area.” The large amount of wlll 
Matter in specimens of rain collected in Glasgow leads Dr, Suit | 
to connect the fact with the great mortality of that town, Wes 
glad to see that a more extensive investigation of the subject 1 
being undertaken, and that rain is being collected at many differeat | 
stations to be subsequently analyzed by Dr. Smith. _ | 
Mr. Buchan gives a preliminary paper “On the Rainfall of the 
South of Seotland,” which is chiefly of local interest, as the mm | 
gauges are very unevenly distributed over the country. The dri 
district is the lower part of Teviotdale, where Jedburgh report 
21°99 inches; while the greatest fall ig on Ettrick Pen, at a height 
of 2268 feet, where 71°73 inches were collected. However, the | 
observations on hill-sides show most clearly that no law of increment 
with height can be assigned—the conditions of rainfall are re 
to so great an extent on the lie of the hills, The fall in the ewe 
Scotland is fur less than that in the West Highlands, owing to the i 
that lreland drains the south-west winds of much of their moisture 
The last tew numbers of the ‘ Proceedings of the British — 
logical Society’ do not contain many papers of interest. 
eighth number is entirely taken up with a paper by Mr. Yeats” 
“On the Daily Raintall at Greenwich for, the last Fitty-five h as 
Although the period is so long, the numbers vary very muc - 
day tu day, and the irregularities are not eliminated even by gt0u? ; 
tho results tor periods of 5, 10, 15, 30, 60, 90, and 120 aye least 9 
only practical conclusion arrived at is, that all the periods bebe : 
-raintall occur during the first three months, and the heaviest sto 
the mouths of Juno and December. The graphi aul re meee 
of the results gives a very irregular curve. The absolute otic 
of daily tall occurs about the cud of March, between the € "ot 
and nincticth day of the year, and the absolute maximum 1 


m the last half of October, between the 290th and 300th days. 
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MIN ERALOGS 


Th siteine with accuracy the true nature of those colouring 
utters which, althoug! present extremely minute proportions, 
prertheless impart to many 0: our gems much of their value anc 
fair beauty, is a task Which has olten sorely taxed the resources 0: 
te mineralogical chemist. is stili an open question, tor example. 
rbether the ¢ green tint 0: ‘the emerald is due to the: chromium which 
the mineral contains, as origmaliy suggested by Vauquelin, or whe- 
ther it is referable to the presence ot oto organic constituents de 
tied in the emerald by Mi. Lewy owards a solution of this 
question 8 contribution has recentiy been published by M. J. Bous- 
meault,* who has had at his disposal more thai a couple of pounds 
the amorphous emerald troni the celeprated mines of Muzo, near 
Santa- Féde-Bogoia, in New Granada. in the carbonaceous schist 
two kinds of emerald are ioun¢-—known respectively as canutiltos 
mi moraliones—tine iormer bee erystaluzec, transparent, and o! 
meat Value, while the latter are unery stalized, jess transiucent, mucy 
issured, and comparatively valueless 1t was. of course, kilo of thie 
hitter that found its wav io Boussingauilt's lavoratory. Wuiist Lewy 
has asserted 1 that the emerald becomes opaque aud COlouriess pv 
cnation, Bouss: mgauit Duds tuat notume of tue kind takes piace 
vith the moralion: the green coiour 1: preserved at a bright rec 
heat, but the mmeri! Joss Of nearly per cent., consisting 
of water and parity of carbon. The water is regarc led as 
In a state of chemical combina i, It 1s NOt expe Lied. DELOV 
heat, While the Carvol 1s LD! tue 

particies Ol tiie s¢hist Im Which the mimera: aud 


ich not evel the ti Hest crystals are allowetuer tree. thi + WHOLE 
afrees with Wohier.-G. and \ 14 at- 
the colow of the emerald to the OXLUL 0: 

onium, 


It is how severa! years § smee Tsehermai: first enunciated Lis 
on the constituiion of tue leispars, 1b WICK SUOWEC 
18 Bevers Bpecies ~ De Yes GO HS TOI 
as called Liortu § 

Renneott, 
Lmeraude Noralion des Mines de Mus 
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Kenngott assumes that two minerals are 
the ratio between the number of atoms of me 
same in the two compounds. Now, albite and anorthite may both | 
be reduced to the general formula: 4 RO.6 RO, where the ratio of | 
R:O=10:16. For our author takes the liberty of writing the } 
formula of albite in this fashion: (Na,O, Al,0,) (6 Si0,) + and that 
of anorthite in this wise: 2 (CaQ. AIO) (2 Si0,.Al0,\. Extent. | 
ing this mode of formulating the silicates, he shows the posi 
bility of the existence of a compound containing (Ca0.Si0, + 
ALO,.2810., for such an expression may be thrown into the fom | 
(CaO. AIO) (8 Si0,.Al0.), which is now referable to the genenl 
type 2 RO.4 8i0,. ‘Such a compound would be, as Tschermk | 
observes, a labradorite free from soda, but we see at once thatitisnot | 
isomorphous with albite. We forbear to follow Kenngott’s interesting | 
suggestions farther, as they lead across the border-land of chemistry. 


[July, 


strictly isomorphons i 
tal and of oxygen is ths 


In the third number of the new Italian Geological Joumal— 


a journal which we welcome as a fair sign of scientific progesin Ho 
Italy—Professor Bechi publishes some analyses of minerals fu i 
Sig. Foresi’s collection.* His examination of some fine limped aye it 
tals of beryl from the isle of Elba, show that they are remarkable i V 


for containing cesium, and for holding more alumina and less git 


cina than other beryls. Traces of lithium were also detected by 
the spectroscope. A black tourmaline from the granite of the iss 
of Giglio—an islet rising from the waters of the Tuscan Sa- 
has also been analysed ; and for the sake of economizing space W 
place the composition of the two minerals side by side:— 


BERYL. 
Alumina 
Oxide of iron ee 


Two substances physically distinct, but occurring together neat 
1erto been confounded under the 

naine of Hsmarkite. One of these is a true Praseolite, but the . 7 
is an extremely rare mineral, which has received Des Cloisea - 
attention during his visit to Norway.t This acute crystal 

has carefully examined authentic specimens of the true re ” 
and pronounces it to be merely a laminar variety of the telsp 


Brevig in Norway, have hitl 


anorthite, 


notice 
Several new species recently described demand a ¢ ot 
Glaucopyrite 1s Protessor Sandberger’s name for a mineral, © 

tained from Guadalcanal. in Spain, and consisting vohalt and 
sulphide of iron, in which part of the iron is replaced by : 
* “Analisi chimiche di alcuni minerali delle isole del mare toscan® 


‘Bollettino del R. Comitato geologico d'Italia,’ 1870, p. 82, 
t ‘Ann. d. Chim, ct de Phys.,’ 1870, p. 176. 


ia 0°49 
 Sitien 
| Alumina .. 31°57 .. Soda 9°83 


TocrMALINE. 


0°70 
Ferric oxide Potash 
Ferrous oxide 9°39 .. Borie acid 
Fluorine 
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eppet, While part of the arsenic gives place to antimony.” Herr 
Bicky describes, under the name of Lepharovichite, a new, species 
died to Wavellite occurring 11 the sandstone of Trenic in Bohemia.t 
Tybermak proposes the name of Sumonyite tor a salt lately found 
i Hallstadt, closely related to Bicedite, trom which it differs, how- 
sa, in bemg stable when exposed to the air.J Finally, Dr. 
applies the name to a mineral from Sula ID 
similar to meerschaum, but containing alumina, and belong- 
1+ wto the group of hallovsites.§ 


om | Two Cornish minerals have lately been analyzed by Professor 
eal Hm (bureh—the one a variety of kaolin. akin to hthomarge, and termed 
mak HN Retormelite; the other is the beautiful green mineral known as 
not caleophyllite, or copper-mica.. The formula of restormelite may be 
ng written ALO,.2 S10. — 2 ag.; while the composition of the claico- 
jlylite may be thus expressed: CuO. Al,O,.As,0, + 24 ug. 

ae Attention is directed by Mr. 8. G. Perceval to the occurrence 
nM df topazes in the granite of Lundy Island, somewhat sumuar to the 
rél-inown erystals trom the .granite of the Mourne mountains. 
The wniter of this Chronicle has tor several years past been tamiliar 
lo wih specimens of both: topaz and beryl from Lundy. 

IF | Professor How follows uy) his ‘Contributions to the Mineralogy 
y it Nova Scotia” by further notices of the two species—natroboro- 
tilcite and silicoborocalcite, now better known under Dana's names 
- and Howlite.** Both minerals Lave beeu found good 


sulstitutes for borax in welding. | 
We learn from the ‘Levant Herald’ that a large meteorite fell 
tt Mourzouk, in Fezzan, on or about the 25th December, 1869. 
ue fall occasioned considerable consternation to a group of Arabs 
Tho were standing near, and they unmediately discharged their 
nuskets on the unwelcome stranger.tt 
It seems likely that the Australian mineral lately introduced 
der the name of Wollongongite will in future be knowl by some 
lore appropriate designation. ‘The Rey. W. Clarke hus pointed 
Out t t some little error bas arisen in assiguing to this species a 
val habitation anda name. Ln juct, tue so-called Woliongongite 
not in Iawarra, but at 2 place called Petrolia, lormeriy 
“town as Reedy Creek, where it was recoguized by Count Sirzelecki — 
iS lar back as 180¥. Under these circumstances the name ceases 
+ ippropniate, so that “there can be no question, J think,” says 
Ularke, “ that Wollongongite is a misnomer, and that Professor 


Will change it.” 
good deal of common geuse characterizes the little mimera- 


* 
Mlzber. d. Kais, Acad. d. Wiss., 1869: No. AXY. 


News,’ May Lo, 1870, p. 22d. Lou, Luz 
April, 1870, p. 275 ++‘ Nuture,’ vol. i., p. 
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logieal guide which Dr. A. M. Thomson has published in Sag 


for tho assistance of explorers seeking to develop the 
sources of the colony. Plain directions are given for easily recog. 
nizing the more important species—a task at all times extremely 


- embarrassing to the unassisted beginner. 


10. MINING AND METALLURGY. 


Tse newly drafted Bill amalgamating the Mines Regulation Bil _ 
and the Metalliferous Mines Bill has been printed. We cannot bit | 
think that this amalgamation will be found to be unfortumt, | 
Nearly all the conditions of a coal mine and a copper or tinmm | 


are so different, that it is quite impossible to apply the same legs- 


lation to them with any hope of advantage. This is shown on the | 
~ face of the Bill itself. It now comprehends three sets of Genenl | 


Rules: one applicable to all mines; the second, to coal mines only; 


and the third, to mines other than coal mines. The redrafted Bll | 


is supposed to embody the suggestions of the representatives of all 


the interests affected—it is therefore probably now in that fom 
which will become law. In the last Quarterly Journal we suli- 


ciently entered upon the principles of the Mines Regulation Bill, 
and therefore we need not occupy valuable space by enlarging up 
its clauses. | ; 

Tin mining has, once again, resumed its condition of high pros- 
perity in our western counties; the prices of tin ore (black i) 
which have varied during the past quarter from 75/. to 85. the ton, 
being such as to leave a large profit to the miner. The result 0 


this is that numerous new tin mines are being opened, and the 


miners have full employment and are getting good wages. Ths 
Copper mining is not in the same favourable condition. - : 
Clifford Amaleamated Mines, which employed a short tmé = 
upwards of a thousand persons, are about to be abandoned, 8 
long and profitable career. These mines—which cOmpreLe 
United Mines, tho Gwennap Consolidated Mines and Wheal (hit 
—were the most extensive copper mines in this county. a 
levels were upwards of sixty miles in length, and from six is on 
miles of shafts had been sunk upon the lodes. This snag , 
markable for the very high temperature of its lower levels. fre 
miners in some of the ends of the levels worked m eens a 
varying from 110° F. to 115° F., the water msing m2 those mark: 
being at the temperature of 120 F. This hot spring wa . 


d Gems’ 
* ‘Guide to Mineral Explorers in distinguishing Minerals, Ores, 
By Alexuuder M. Thomson, D.Sc. Sydney, 1869. 
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jl for the great quantity of lithium which it held in solution. 
\llthelower parts of the mine are now filled with water ; a little tin 
; ang obtained from the shallow levels ; the machinery is beg 
rmoved; and soon this scene of activity will become a silent ruin. — 

At Wheal Owles, in the mining district of St. Just, there have 
hitely been discovered some valuable samples of the oxide of ura- 
rium, which have been sent into the market and realized high prices. 

The Gold-fields of Nova Scotia —The declared returns of gold 
trthe whole province to the end of the year 1869 are as follows:— _ 


Number of Annual 
Tear, Yield of Gold. Shiner daily Quartz crushed. average yield | earnings per 

| employed. 
m.. |. 12 0 500 191,800. 1.38 291° 00 
14,001 14 17 S40 , 055 ‘O18 10 319 30 
sit... 20,022 18 13 S10 428,700 1.0.20 494 36 
ls)... 25,454 4 8 63835 5OO , 025 749. 76 
25,204 18. 2 679 630,387 Id 742 36 
87... | 27,814 11 11 666,429 39 40 778 66 

189... 17,868 10 19 676 708 ,486 ‘928 64 
Total .., 137,682 9 & 713 4,092,679 G lo 10 vov 90 


The gross yield of gold in Nova Scotia during the past ten years 
las been 180,000 oz., representing, in round numbers, a value of 
20,0002. sterling, | 

The produce of gold in Nova Scotia for the year ending 31st 
December, 1869, in all the gold-producing districts, is shown in the 
billowing Table :-— | | 


Value of 
| Daily average yield 
District, Total yield of average of ot Gould per 
elmpioyed. , ployed at 
per oz. 
Oz. dwt. gr. No. tons. cwt..oz. dwt. gr... £ d. 
227° 0 13 784.0: 0 679). 47 151) 
arbour 2.72642 0 5 6) 
0,046 1] 16 154 11,300 
805 18 14 29 7 1B 
Oldham? O91 14 10 54 9,915 15°08 
12 71 8,171 13 O'11 18 105 3 10 
80 0 20 40 993 0 0 216 1-8 
tids 894 11 19 29 622 9 0.623 8 7 
7,868 0 19 CFG 010 2\105 14 7 
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_ The produce of gold for the month of February, 1870, being 
according to the Mineral Inspector’s Report, as follows:— 


District. | Gold yield. | (Colonial weigh) 
: | | oz. dwt. gr. | tons. 
Waverley we 141°00 
Musquodoboit 621 | 73°10 
| 


Mr. R. Brough Smith reports that the total quantity of gold 
raised in Victoria in 1869 was 1,544,7571 ounces, and of this there : 
were exported 1,540,8584 ounces, The total imports into England | el 
of Australasian gold in 1869 were of the value of 7,892,751. @] wv 


Since 1858 the imports have been as follows :— - 

1958... 9,004,763 2,656,971 

3 8,604,566 1865...» 6,051,170: lou 

te The increased returns of the last three years were due tothe 

{ opening of new gold-fields in Queensland, South Australi, and Mm 

New Zealand. 

METALLURGY. 

Mr. Spence, of Newton Heath, Manchester, has patented 4 new 


process of separating copper from ores. He takes the solution of -_ 
chloride of copper as now obtained in extracting copper from ores 
(by the wet process) which contains iron in variable aera m | 
and generally contains free hydrochloric acid. This 
places in large open vats, and in another vessel of cast Iron, ih 

with a revolving stirrer, he places a considerable quantity of 

vat wasto of the alkali manufacture, or the spent lime irom the s 
purifiers, and to this is added a solution of sulphate of —— 
chloride of ammonium. ‘The vessel or still being closed, a jet at oof 

of from 20 to 30 lbs. pressure is blown into the mixture. Sulp , ae 
ummonium distils over, and is conveyed by a pipe into the vat 00 

be taining the metallic solution of copper and iron, by which a ni 

16 of copper is precipitated, and the ammonia combines Wi 


copper 
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theuted hydrochloric acid. The process is continued until all the 
apper is thrown down, which point is at once observed by sulphu- 
rttal hydrogen being evolved, -when the process 1s stopped ; for if 
sntinued, the ammonia would now neutralize the free acid, and the 
vn vould then be precipitated. The sulphide of copper thus ob- 
bined is very nearly pure ; it is washed and dried, and smelted into 
aypet by any of the usual methods employed. 

A new process of calcining tin and other ores has been adopted 
ly Messrs. Oxland, F.C.S., and John Hocking. The ores are 
introduced into a revolving iron cylinder, 4 feet in diameter and 
i( feet long, lined with fire bricks, and supported at an inclination 
fabout 2 inch per foot on three pairs of rollers, on which it is kept 
mustantly revolving at a slow rate. The fire passes from the fire- 
pce over 2 chamber into and through the tube. ‘The ore having 
ven first dried on iron plates in suitable flues, at the back of the 
alcner, is admitted im a steady stream into the higher end of the 
linder, and the slow revolving motion imparted to it causes the 
advance of the ore by its own gravitation, and it is discharged in a 
eoutinnous stream into « chamber between the fire-place and the 
font of the tube. Great economy of fuel is said to be effected by 
llis fumace. The heat from the fuel has to traverse more than 
double the distance over which it passes in Brunton’s calciner before 
lt ecapes into the flues, and the tube presents nearly double the 
mount of heating surface. None of the working parts are exposed 
tothe action of the fire. In working it is found to be economical 
loth as reeards fuel and labour. 

Several patents have been taken out of late relating to the 
sana and steel. Mr. Cowper, of Westunnster, patents 
é treating cast Iron for the production of wrought 
eretrom. By this process the purification o! the 
by a jet of superheated steam applied to 
divide iron as 1t flows the blast furnace, so as” 
smal] particles, and act upon them ; the iron is 
which it i 4 box, and transierred to a furnace, iD 
dean: wack Whilst still exposed to an atinosphere of hot 
a a : purified iron is mixed either hot or cold with liquid 
WT ; and afterwards used as cast iron, or made into steel or 

ought iron. 

of steel Mr. Julius Baur, of New York, 
alloying or combining metallic chrouiwn with 
in the reine : as chromium in a metallic state shall be present 
it. This is said to impart valuable propertics to 
Mushets 8818 distinguishable from that secured by Mr. lobert 

oxide of chromium in the of stec]. 

Sheffcla. ¢ patent have also been granted to Mr. J. M. Btauley, of 
Improved modes of utilizing the heat given off 
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[July, | 
the decarbonizing or converting process, the Object of which ig ty | 
economize the consumption of fuel, and reduco the cost of thy | 
metals. | | 

There is also an invention whereby very superior iro 
are said to be obtained by smelting titans ore, 
blast furnace, without the addition of any other metalliferous boi. Drs. 
the alloy of iron thus obtained possesses a large percentage of aan Be loyal Se 
bon. Various methods are adopted to carry out this process, The Mm intensity 
inventor 1s Mr. T. 8. Webb, of the Norton Iron Works. 


PHYSICS. 


Licut.—Spectrum analysis has been applied by Vogelsang mil 
Geissler to the difficult question of determining the chemical natue | 
of the fluid found enclosed, in minute quantity, in the cavities of 
certain quartz-crystals, Fragments of quartz were placed ina _ 
small retort, which was connected with an air-pump and exhausted; 
then, by the application of heat, the quartz decrepitated, and the 
evolved vapour was examined in a Geissler-tube. The presence of 

— carbonic acid was thus abundantly proved, and this was confirmel 
by the turbidity which it produced in lime-water. 


_ A great improvement in the spectroscope has been made by 
Mr. Browning, who calls his instrument the automatic spectroscope 
It is furnished with a battery of six equilateral prisms of dense 
flint glass; all the prisms are joined together like a chain by ther 


respective corners, the bases being in this manner linked togethe. jam 
This chain of prisms is then bent round so as to form a circle with van 
the apices outwards ; the centre of the base of each prism isattachel qj te 
to a radial rod. All these rods pass through a common centte. aln 
The prism nearest the collimator, 2. e. the first prism of the tram, 

is a fixture. The movement of the other prisms is then in the pt HH y 
portion of 1, 2, 8, 4, and 5, the last or 6th prism moving five times " 
the amount of the second. All these motions are communicated by Hy 


the revolution of the micrometer screw, which is used for measunly 
the position of the lines in the spectrum; and the amount of motion 
of each, and of the telescope, is so arranged that the prisms a) 
automatically adjusted to the minimum angle of deviation for the 
ray under examination. It is easy to test the efficieacy of 
instrument in this respect. On taking the lens out of the er 
of the telescope, the whole field of view is found to be filled ‘a 
the light of the colour of that portion of the spectrum which + 
observer wishes to examine; while in a spectroscope of the - 
construction, at the extreme ends of the spectrum, Just — 
light is most required, only a lens-shaped line of light wo 
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ind in the field of view. As a consequence of this peculiarity, 
ie violet and deep-red ends of the spectrum are greatly elongated, 
nnther, much more of them can be seen than in an ordinary 
troscope, and the H lines, which are generally seen only with 
ificalty, come out in a marked manner. 


Drs, Roscoe and Thorpe have recently communicated to the 
Riyal Society the results of a series of determinations of the chemical 
ntensity of total daylight, made in the autumn of 1867, on the flat 
shtean of the river Tagus, about 83 miles south-east of Lisbon, 


udera cloudless sky, with the object of ascertaining the relation 


aisting between the solar altitude and the chemical intensity of the 
lett, The experiments were made as follows:—1. The chemical. 
ition of total daylight was observed in the ordinary manner ; 
2, The chemical action of the diffused daylight was then observed, 
ly throwing on to the exposed paper the shadow of a small, 
bckened, brass ball, placed at such a distance that its apparent 
tiameter, seen from the position of the paper, was slightly larger 
fin that of the sun’s disk; 8. Observation No. 1 repeated; 
4, Observation No, 2 repeated. Next, the means of observations 
lfo4 were taken. The sun’s altitude was determined by a sextant 
ind artificial horizon. One of the sets of 134 observations was 
ule as nearly as possible every hour. It has been already pointed 
mi, and proved by experiments made at Kew, that the mean 
chemical intensity of total daylight, for the hours equidistant from 
loon, iS constant. The results of the present series of experiments 
pore that this conclusion holds good generally. One of the chief 
raults arrived at is that, although the chemical intensity for the 
mane altitude, at different places and at different times of the year, 
Tunes according to the varying transparency of the atmosphere, yet 
lle relation, at the same place, between altitude and intensity, is 
ilnays represented by a straight line. ; 


A new and very ingenious graduating diaph for the micro- 
eraduating diaphragm for the micro 
“ope has been contrived by Mr. J. Zentmayer. ‘This exceedingly 
wae arrangement is shown in the accompanying cuts, which 
‘taken from photographs; Fig. 1 showing the apparatus with 


Fig. 1, Fic. 2. 


~~ 
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ae and Fig. 2 with its smallest opening. To obtain a 
laphragm which, like the eye, should expand and contract 
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diaphragm of this construction, from the fact that its opening wil 
not always be in the same plane—that is, the smallest cross-section 
of the space between the rollers will not always be equidistant from 


a plane at right angles to the line of sight and passing through the 


axes of the rollers. With the larger opening, this cross-section wil 
be nearest to, and with the smaller, farther from, such a plane, h 
practice, however, this difference is so small as to be entirely uin- 
portant, and may even, in some cases, be turned to advantage. — 


Experiments have been made at Toulon by M. F. Silvas to try 


- to attach to life-buoys another floating body provided with phos- — 


phide of calcium, which, on becoming wet, gives off spontaneously 
combustible phosphuretted hydrogen, thus emitting light to guide 
the man, who might have fallen overboard and be ix. search of the 


life-buoy. 


Hrat.—Dr. Guy has arranged in series the different poisonous 
substances according to their melting and sublimation temperatures. 
The arrangement is as follows :—-(1) Sublimates formed without 
any previous change of state of aggregation, and giving pee 
vapours; under this head are brought bichloride of mercury, calo- 
mel, arsenious acid, and cantharidine. (2) Sublimates after 
vious fusion, and without leaving any residue—viz. oxalic = 
(3) Sublimates after previous fusion, leaving a carbonaceous - 
—morphine and strychnine. (4) Fusion, change of colour, = 
mation and deposition of carbonaceous residue, aconitine, oy 
delphine, veratrine, brucine, digitaline, picrotoxine, solanine. (5) 


crepitation ; slow and partial sublimation ; tartar emetic. 


Professor Morren has instituted some experiments on _ apd 
bustibility of diamonds, and the effect of a high temperatu? facts 
these gems. The author, in a letter, first relates the png si 
as having given rise to his experiments. A jeweller . : te 
was requested to enamel afresh the gold bearmgs 0 F ‘ taking 
diamonds of great value, used as shirt buttons, rate ae 
off the diamonds, always a delicate operation, the jeweller, mel the 
frequently executed such work previously, decided to oe sa 
gold while the diamonds were left on their bearings. *\° 


uly, | 


gradually by a continuous change, and yet bo made of rigid and 7 
unchangeable material, might seem at first sight to be an Impossi- | 
bility ; but, after all, when the result is accomplished, as in this 
apparatus, we are surprised as much by the simplicity as by the 7 
ingenuity of the means employed. The woodcuts almost explain | 
the apparatus of themselves ; but we may say, in addition, that it 
consists of two cylinders or rollers with parallel axes and surfaces 
in contact, having similar conical grooves on their surfaces, and | 
fine teeth cut at one end of each, which, gearing together, aug 
them to rotate in unison. There is, theoretically, an objection toa 
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Jaren at hand, the jeweller took coal for heating the muffle for 
amelling, an operation which succeeded most pase but on 
aking the buttons from the mufile, the jewels had become perfectly 
tick, and no amount of rubbing or friction restored them to their 
rstine state, ‘The jeweller was therefore obliged to dismount the 
nes, which looked like plumbago, and to send them to Paris, - 
shen by the first touch of the lapidary’s wheel they became restored 

iy their former beauty ; while, curiously enough, their weight had 
utchanged. Professor Morren who, through the kindness of MM. 
laurin, jewellers at Marseilles, was enabled to experiment with 
greral diamonds, placed them on a small platinum boat in a pla- 
tnum tube, and tried the effect of a high temperature simultaneously 
mith different gases. Heated in coal-gas the gems become blackish, 
increase in weight, and are found to be coated with a strongly- 
alhesive layer of carbon, such as is deposited in gas retorts; in 
pure hydrogen, the gems may be heated almost to the melting- 
pont of platinum without undergoing any change; heated in car- 
lonic acid gas, the gems become dull and lose a little-weight. The 
carbonic acid gas was found to be dissociated into carbonic oxide and 
carbonic acid; this, the author found, was caused by the platinum 
ind not by the diamond. When the diamond is placed in oxygen 
sand ignited, it continues to burn, but remains white, appearing 
34 plece of unpolished glass; the stone does not blacken, nor swell 
wp, and, if it is free from flaws or cracks, does not split asunder. 


Dr. Janssen, who, it will be remembered, went to India for the 


fupose of observing the total solar eclipse, has communicated some 


ilservations on the artificial production of ice in India. In many 
jarisof the Indian continent, the natives dig shallow pits in localities 
wich are freely open to the sky and distant from trees. ‘The pits 
ité ined with straw, and upon the straw are placed dishes (made 
it a very porous earthenware) filled with water. During the calm 
ind clear nights prevailing in the period from November to the end 
it February the water placed in the dishes freezes, yielding a solid 
cake of ice, while the temperature of the air is + 10°. Dr. Janssen 
las investigated this curious subject experimentally, and has found 
; t the freezing ig principally due to the radiation during the night ; 
ut the evaporation of the water, aided by the porosity of the 
carchenware employed, is at the same time not to be overlooked. 


7 order to exhibit the effect of the expansion of water when 
amg, F. Riidorff fills with distilled and previously well-boiled 
r Cooled water a cast-iron cylinder, having the following dimen- 
hick 160 millimetres ; diameter (external), 50 millimétres ; 
vith *$ of solid iron, 15 millimetres. After having been filled 
water this apparatus is closed by means of a plug screwed into 


* heck, and the cylinder is next placed in a mixture of three parts 
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some time in ice. ‘The wooden pail which contains the Treezing 


mixture should be roomy, and be covered with a stout towel to pre | 
vent the spirting about of the contents at the time of the bursting, 


Some experiments on the freezing of wine have been tried by | 
A. Rousselle. The reason why freezing improves wines, under 
certain conditions, is, according to this author, because by partial | 
freezing the proportion of all the fixed substances in the liquid 
wine 1s increased ; and these are, moreover, thereby rendered more | 
fit for causing the combination of the acids with the alcohol, 0 a3 
to form those ethers to which wine owes its peculiarly distint | 


flavour, aroma, and strength. 


Dr. Hann has tried to solve by observation the problem of the | 
decrease of the temperature of the air in relation to the elevation 
above sea-level, by comparing the average of temperature as observe | 


at certain groups of stations situated under the seme mean latitude 


and longitude, and by taking into account local influences. Seven — 


of these groups are situated in the western portion of the Alps, a 
from 230 to 3330 metres above sea-level; four in the northem 
part of Switzerland, at from 500 to 1780 mitres above sea-level; 
three in the Rauhe Alps (Wurtemburg), at from 310 to 810 metres 
above sea-level ; four in the Erzgebirge (Central Germany), ab from 
180 to 850 mitres above sea-level ; and four in the Harz (province 
of Hanover and Brunswick), at from 70 to 1140 metres above gea- 
level. The results obtained have proved that, m the instances 
mentioned, the decrease of the temperature of the atmosphere neat 
the ground is really proportionate to the height of the locality abov 


sea-level. When the results of all the observations are ct hoa ; 
sidered, there is discovered a strongly marked annual periodicity, 


and a very uniform decrease of temperature from below to re 
the average relation of the temperature reigning December being; 
to that of June, as 1 to 2. 


Dr. Von Wartha has obtained solid disulphide of earbon by - 
rapid evaporation of this liquid itself, in the same way as . : 
boniec acid is formed. The solid sulphide melts at 9° F,, and has | 
appearance of small cauliflowers. 


Some time ago M. Lamy proposed a pyrometer based upon 
dissociation of carbonate of lime. He now proposes to apply ® i. 
niacal chloride of calcium, which gives off ammonia at low sige 8 
tures. ‘The instrument is to be connected with a manometer, val 
will record the temperature. The contrivance 1s to be esp 


adapted to record the temperature at different depths under the 


[July 
of snow or pounded ice, and one part of common salt: after about 
forty minutes the cylinder bursts with a loud report. It isessentil 


for the success of this experiment that the plug fits very perfectly, and 
that the cylinder, after having been filled with water, be placed for | 
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are of the soil. In reference to this, M. E. Becquerel and others 
lave very properly observed that better and far more accurate means 
ir aceomplishing this purpose exist already, and are daily employed 
mith success. | | 

A valuable substance for crucibles and fire-bricks has recently 
len discovered. ‘I'here occurs, in the Département des Ardennes, 
France, a variety of hydrated silica known by the name of gaize, 
nl geologically situated below the cretaceous deposit; the thick- 
nes of this layer is 80 metres, and it extends over a distance of _ 
485 English miles. The sp. gr. of this substance is 1°48 im crude 
dite, and after ignition 1-44. ‘This stone is used as a building 
done: it is, at first, quite soft, so that it can be cut with a knife. 
The material resists a very high temperature without fusion or 
macking, or, also, of perceptible contraction, either cubical or linear, © 
md it has consequently been recommended for the manufacture of 
aucibles (on the lathe), for fire-bricks, and for furnaces. 


Exgctriciry.—A cause of error in electroscopic experiments has 
len ponted out by Sir Charles Wheatstone, F.LS. In the course 
ff some experiments on electrical conduction and induction ithe 
author was frequently delayed by what at first appeared to be very 
pwzlng results. Occasionally he found that he could not discharge 
tle electrometer with the finger (or only to a certain degree), and 
llat it was necessary, before commencing another experiment, to 
len communication with a gas-pipe which entered the room. How 
le became charged could not at that time be explained ; observation 
aud experiment, however, soon led Sir Charles to the true solution. 
He was sitting at a table not far from the fire-place, with the electro- 
ueter (one of Peltier’s construction) before him, and was engaged © 
Dexpermenting with dises of various substances. ‘To ensure that 
tle one in hand (which was of tortoiseshell) should be perfectly dry, 
vas held for a minute before the fire. Returning, and placing it 
‘n the plate of the electrometer, it had apparently acquired a strong 
“litge, deflecting the index of the electrometer beyond 90°, and it 
Wis then observed that the same thing took place with every dise 

'S presented to the fire, whether of metal or any other substance. 

é Drst impression was that the dise had been rendered electrical | 

Theat; but, on placing it in contact with a vessel of boiling water, 


eabng it by a gas-lamp, no such effect was produced. ‘The next 


“Mecture was that the phenomenon might arise from a difference 

¢ electrical state of the air in the room, and that at the top of 
That conjecture, however, was not tenable was 
2 evident, because the same deviation of the needle of the clectro- 
if " Was produced by bringing the disc near any part of the wall 
Toom. This seemed to indicate that different parts of the 

M were in different electrical states; but this, again, was dis- 
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changed, the charge of the electrometer was still always negative 


The last resource was to assume that the author himself had become 
charged by walking across the carpeted roatn, though the effect as 


_ produced even by the most careful treading. This ultimately proved 


to be the case; for, resuming his seat at the table, and scraping the 


foot on the rug, Sir Charles was able, at will, to move the index to 
its greatest extent. | 


As a substitute for copper for the Daniell Electric Battery, Dr, 


C. Stolzel proposes to take a piece of well-polished tin plate (sheet 
tin, not tinned iron), immerse it in a very dilute solution of a copper 
salt, and put it in connection with a weak galvanic current, After 
the lapse of from fifteen to eighteen hours a layer of strongly 
adhering metallic copper will have become firmly deposited upon 
the tin plate ; and the latter, after having been bent into the required 
shape, is an excellent, cheap, and durable substitute for the copper 
cylinder in Daniell’s battery. 

__ Considering the numerous experiments now being tried on wing 
it is to be hoped that the quality of the cheaper kinds of this be 
verage will shortly show some improvement. Whilst Dr. Rousselle 
proposes to freeze wine, Dr. Scontettin prefers to electrify it. As 
a very tangible proof of the gain obtained by the immediate con- 
version of young wines into drinkable beverages by means of elec- 
tricity, the author states that, considering that the annual production 
of wine of France amounts to from 60 to 70 millions of hectolitres 
(each equal to rather more than 22 gallons), and that at least 10 
francs per hectolitre is lost by vaporization during the time of the 


- maturity of the wine while in casks, this represents an amount of 


from 600 to 700 millions of francs gained by rendering wine fit for 
immediate by the author's electric process. We may 
not inaptly apply here, “Si non e vero e bene trovato. 


Some useful electrolytic experiments have been tried by . 
Burckhard. After describing his arrangement, the author sta 
that oxide of bismuth is not a conductor of electricity unless " 
in a state of fusion, but in that case one of the copper electroas 
becomes coated with bismuth ; while, if platinum electrode 9 
used, there is formed at one of the electrodes a very fusible al i . 
the two metals. Fused borax is not a bad conductor, -_ ; 
author confirmed the statement made by Dr. Tichanowltsc tb 

ure boric acid does not conduct electricity at all. When oa 
in a fused state is experimented with, a series of os 2 m 
formed or volatilized ; but the main result is its aig. 
soda, oxygen, and boron. Pyrophosphate of soda in 
yields, among the products of electrolysis, phosphide o! P 
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proved by finding that, when the positions of the electrometer and 
the place where the dise was supposed to be charged were inter. 
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{a platinum electrode be applied ; but the decomposition, which is 
tidy the result of the electrolysis of this salt, is its splitting up 
itp oxygen, Phosphorus, and soda. Carbonate of soda in a fused 
‘teis a good conductor of electricity ; it is decomposed into car- 
huie acid and soda, but a small portion of carbon is also formed. 


A series of very accurate experiments, made with chemically 
mir substances, have been tried by M. E. Becquerel, on the electro- 
notive force of divers substances, as for instance, pure carbon, gold, 
ihtinum, &e., in the presence of water and other fluids. Among — 
feeurious facts elicited is this, that pure gold, obtained from the 
french Mint, is acted upon by pure water in a manner not hitherto 
aplined, but which gives the author occasion to ask whether pos- 
ably gold does not contain another substance which bas not been 
dsorered, or whether perhaps the slow action of the water is not 
lie cause of the disaggregation of the gold, thus-explaiming the fact 
fits being found in rivers in the state of dust. 


—Tnavery lengthy paper on the »roperties of galvanically-pre- 
eptated iron, It. Lenz records a series of experiments, not only made | 
mihiron, but also with copper. ~The results are stated as follows:— 
lu end copper, when reduced to the metallic state by electricity, 
tntain gases occluded, among which hydro;en is in largest amount: — 
lt: bulk of gas thus occlude: varies considerably, but iron has been 
found by the author to occlude as much as 185 times its own 
| = absorption of the gases is more considerable im the first 
ye$ of metal deposited. On being heated, the iron loses gas, 
tran below 100°, the gas evolved at so low u temperature bemg 
tlidly hydrogen, Iron which has been valyanically precipitated, 
tnd then made red-hot and cooled, becomes oxidized when put into ~ 
Titer, that liquid being decomposed and hydrogen given of. 


12, ZOOLOGY—ANIMAL MORPHOLOGY AND 
PHYSIOLOGY. 


MorpHouoey. 


he Fish from Australia.—We lave this quarter to 
which 1s the most inportant zoological acg 
af Salen nee has received since the finding ol the Archwopteryx 
, tnhoien. Mr, Gerard Kreft, the able curator of the Austra- 
shown nagar of Sy duey, who has already by his single exertions 
houcht Rg a rich mine of new forms 1s still waiting to be 
hands of science the Australian continent, hus sent 

Photographs of a fish obtained in the rivers of Kastern Queeus- 
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land, which has at first sight ver ee 
| A furthe larger than Lepidosiren, measuring nearly 5 et le | 
that the photographs sent by Mr, 
with a very sli we on ong worm-like appendages in Lepidosiren, | 
le; y slight border of fin-rays, are here much more developed, | 
being broader and flat, with a large axial lobe and dive evelopel, | 
coking terus. The scales are large al 
king—to judge by the picture—and with a wave-lik 
the surface, recalling the paleozoic H a. wave-like sculpture on 
ace, Ie Holoptychi thi 
well as in the long-lobed fin "The % ptychius in this respect, a9 | 
tographs of the skull display 
a most formidable array of long ain ae skull disphy 
, wedge-shaped teeth, with undul- | 
Tes y like those of the 
are, 12 their limited number and position, very similar 
Ceentodun than have the letter" Kick wos are 
atter. Mr. refit was 
to Ceratodus that he has is 
after th sh, which he places with amphibians, Ceratodus Forse, ot 
has, h 1e gentleman who discovered it. The name Potamothawia | and 
ed “ih ver, been also proposed, since we have no night to rele- ) 
extinct genus solely on the ground of agreement in 
is impossible to exaggerate the importance of this 
reference to the problems of the ceographical distr 
On the rl, ag and the ancient relations of land and wate. © 
eiilinet 3 er hand, this fish has an equal interest from the purely ty 
of view. We believe that specimens are not very 
tain, so that some may soon be expected in this counhy. 
. Sasol one has yet studied the development of Lepidosiren? 
pare 6 — that in three-quarters of the globe such a fish has been 0 
pe each eges and fry may be expected to be made known. tis mm 
of the Nil recently that the development of Polypterus—the Ganoid I 
the fact rf — 1as been studied on the banks of its habitation, and 
peyties rat it commences life with large external gills like those 
Phe Co Newt, or of a very young Tadpole, clearly established. 
from apl Method in Odontology.—The study of teeth, not 
cand 3 e dentist’s but from the naturalist’s point of view, is of very 
tance, since by the power of drawing correct inferences 
ew teeth we are able to arrive at most weighty conclusions 
nr “a age of Tertiary and other strata. The study of teeth, par 
rly of mammalian tecth, has become quite a gpeciality— little 
itg of knowledge requiring great care and perception of form 10! 
its moos cultivation, and standing apart from other anatouic 
a 1 - Bo great Is the amount of attention required In this study, 
* 7 bs great the importance attached to it, that the late Dr. 
EI coner occupied most of his life with the study of the teeth 0 
ephas, Mastodon, and Rhinoceros; whilst a fellow of the Roy 
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Gviety has been raised to that dignity because he had confined his 
to the molar series of Kthinoceros and Hyena, Anything 
slich will simplify this study and reduce it to the level accessible 
» ordinary minds must therefore be hailed with pleasure, and the 
n¢hod which Mr. George Busk has devised is exceedingly valuable 
that way. Mr. Busk proposes to convert number into form in 
ie case of teeth, for increase of twentieths of an inch in breadth 
wng extension of a line, just as the mathematician proceeds in 
a curve representing progressive phenomena. ‘T'he paper 
@ nll in fine squares of a tenth of an inch or so, which physiologists — 
h nd others make use of in recording rises of temperature or increase 
at. Mm i'movement at successive intervals, is employed by Mr. Busk. To 
ibiain the odontogram of any mammal, you mark off as many hori- 
mutal lines as there are teeth in the molar series; let each division 
the horizontal lines made by the perpendicular represent, say a 
lath of an inch; then with compasses measure the breadth of your 
ist molar, mark it with a dot on the first horizontal line in tenths 
ianinch; then measure the second and mark it on the second line, 
ud s0 on for all seven—if seven there be. Your’ dots will now be 
itvanious distances from the perpendicular zero line, according to 
lie lreadth of each tooth: join the adjacent dots and you have an 
Inegular figure produced of definite form and characteristic of the 
yews, Qn the same set of lines you can now measure out the 
lengths, or antero-posterior dimensions of the same teeth, and pro- 
tue a fieure overlapping your first figure, equally characteristic, 
ihe two together giving an exceedingly accurate and trustworthy 
means of comparing the dental series im allied species. With re- 
Sul to the tecth of some of the large pachyderms Mr. Busk has 
Mposed certain points of measurement besides those of length and 
breadth, which we may hope soon to see adopted. It would be an 
stimable boon to paleontologists if Mr. Busk would found a 
aoa measurements for all mammalian tecth, and publish at the 
le.time an authoritative series of such measurements with odon- 
7 ius of all the known recent and fossil mammalia. It at any 

"ight be done with Rhinoceros and the Carnivora to begin with, 
Position of Sponges.—It 1s uot three years since 
ca ¢ ng the discussions to which the gluss-rope sponge, Ilya- 
nicrogen had to mention that Ehrenberg the great 
ble tr A still is in Berlin outliving is age —holds to his 
emg : Sponges are Vegetals. We have now to record that 
sot Ernst Haeckel, of J cha, proposes to associate the Sponges 
and Hydromeduse, bringing them under the group 
. Haeckel has attacked in former years that hetero- 
rtuoved ek lage which we still know as the Protozoa; and he 
7. 70m it the Infusoria proper, leaving the Sponges, the 

the Amcebuids, the Foraminifera, the Gregarines, and 
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the Monera (a group of simplest forms which he himself discoyerad 
associated with the Flagellata and Diatomacez as Protista. Haeckel 
now proposes—with very great propriety, we think—to remove the 
Sponges from this company, with which they have no close relation 
at all, their complex aggregated structure finding no parallel in any 
of the other groups, and the fact that they are built up of ameboid 
and ciliate cells in large measure, being absolutely as true for all 
animals as for Sponges. Two years since in the Canaries, Haeckel 
was with his pupil, Miklucho-Maclay, and there the latter paid 
pte attention to the calcareous Sponges, and both he and 
aeckel were much struck with the high degree of organization 
which these forms presented. Haeckel has since studied the cal- 
- careous Sponges (which are represented by the genus Grantia on 
_ our coasts) in the Adriatic; has found an immense number of new 
forms, and has watched the development of a great number. He 
now points out that the central orifice, or “osculum,” of sucha 
sponge as Grantia is homologous with the mouth of Ccelenterata; 
that the canals of the Sponge too are homologous with the canal- 
system of Corals, though they open externally by the temporary 
pores in the former. He describes a small form, Prosycum, which 
has not canals opening thus, but only the central orifice, and this 
he considers very near to the common ancestor of the Sponges and 
Nematophora (Corals, Hydra, Ctenophora), which he distinguishes 
as Protascus. Haeckel can distinctly demonstrate an endoderm and 
ectoderm in many Sponges, whilst in some of the Calcispongie we 
~ have the presence of those radiating septa or “antimera” so cha- 
racteristic of Corals. The Calcispongise make the nearest approach 
to Nematophora by the distinctness of the “ persons” which they 
— each osculum, or mouth, and canal-system stands alone, 
ike a separate polyp. In other Sponges there is much fusion and 
merging of persons into a common individuality—in various ways 
which Haeckel explains—one of these consisting in the possession 
of a single osculum by several persons. Professor Haeckel pt0- 
pone! has already been attacked in England by Mr. Kent, of the 
3ritish Museum, who thinks that the osculum of a sponge cannot 
be the homologue of the mouth of a sea-ancmone, because the water 
runs in at the latter but out at the former—really no reason at all 
as far as homology is concerned. He also thinks Coelenterata differ 
from Sponges in having free-will, which Sponges have not, an 
declares the Sponges to be the head of the Protozoa. he 
Spermatophores in Fresh-water Annelids—In the last number 

of the ‘Quarterly Journal of Microscopical Science,’ Mr. Ray Lan- 
kester announces the discovery of these structures in the ere 
Nais, Tubifex, Limnodrilus, and Clitellis. Peculiar elongate bodies 
fringed with slowly-moving cilia, and occurring’ 0 the ane 
receptacles of Clitellis and Limnodrilus, had been described unde 
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te name Pachydermon by M. Claparéde as parasites, similar to 
ie well-known Opaline. Mr. Lankester having detected these 
tolies ina new species of Limnodrilus living in ponds at Hamp- 
ad; carefully examined their structure, and found that they were - 
inply closely-fitted masses of spermatozoa, held together by a 
rid cement, and with their tails projecting beyond this viscid 
matter freely, and thus giving the appearance of ciliation. Further, 
\r, Lankester had observed exceedingly long coiling bodies in the 
eninal receptacles of Nads, and he had no doubt from their struc- 
ture that these also were spermatophores. This curious phenome- 
wn of the aggregation of the spermatozoa into definitely-shaped 
mses after their complete development and separation from their 
(relopmental aggregation, has been observed in Molluscs, Insects, 
ml Marine Annelids, but not hitherto in the Oligocheta. It is 
tot easy to conjecture what purpose may be served in the worm's 
eonomy by this strange aggregation of the spermatozoa. The 
aypearance presented by the masses is very like that of a densely- 
clted Infusorian, and they move gracefully along the stage of the 


- microscope as though endowed with an individual vitality, instead 


it beng but a spirally-interwoven mass of sexual particles. The 
sme number of the Journal contains an important paper by Pro- 
issor Cleland “ On the Structure of the Grey Matter of the Brain,” - 
ud one by Dr. Van Beneden “On Nematobothrium.” 

Surface Life of the Ocean.— Lieutenant Ingram Palmer, 
laving a considerable talent for drawin o, determined to investigate 
the various minute forms of life which abound on the ocean surface. 
He arranged a series of nets for towing behind the vessel to which 
le was attached ; purchased a small microscope, and set to work to 
“amine everything and draw everything which came to hand. 

he result is, a very large collection of beautifully-executed drawings 
i minute crustacean larvee, worms, Pteropodous Molluscs, Echi- 
tnderm Jaryee, and various adult Amphipods and Isopods of great 
ity, few being larger naturally than a pin’s head. The amount 
work and skill represented by these drawings is something enor- 
How, and yet they will probably prove of no scientific value. They 

Te been exhibited at the Geographical and Linnean Societies, and 
‘eLoW In a magnificent frame at the Admiralty. The talented and 
Petseverine artist who produced them had absolutely no knowledge 
what he wag drawing, and did not go to work with the critical 
Power of @ zoologist, and hence he has drawn much that was well 

own before, and has often failed to give the details required for - 
ological purposes, though his drawings are exceedingly clear and 
me. A very little previous education in Natural History— 

"pportunity for which ought to be given to every officer in Her 
ree 8 service—would have rendered Lieutenant Palmer’s great 

Us available for science. It is to be hoped that the Admiralty 
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will now grant him the time to study, so that when he again finds 
himself afloat he may be able to do that service in zoological science 
which his perseverance and artistic skill would ensure, 


The Moving Force of a Single Cilium.—An interesting eXperi- 


ment has been recently made by Dr. Jeffreys Wyman, of Cambridge, 


Mass., and repeated, by Dr. Bowditch, of Boston, now in Professor 


- Ludwig's laboratory at Leipzig, which’ suggests to us the above 


heading. If the ciliated membrane from the palate and fances of 
the common frog be carefully removed and stretched on a perfectly 
smooth plate whilst quite fresh and moist, and on this surface a 
weight be placed, its surface being carefully covered with a piece of 
fresh peritoneum of the frog to prevent the contact of dead matter 
with the cilia, it will be found that the weight is slowly moved 
along by the force of the cilia, a weight of as much as four grammes 
being actually transported in this way—slowly brt_ perceptibly. 
Dr. Bowditch has varied the experiment by cutting off the head of 
a frog and inserting a glass tube into the mouth, so that the ciliated 
surface may work on the rod, and he has actually succeeded in causing 
the head to move along the rod when in a horizontal position or but 


very slightly inclined against the direction of movement, simply by 


the ciliary power. It would be interesting to know the mechanical 
equivalent of a single cilium ; that is to say, what fraction of a horse 
power, for instance, a cilium power may be. ; 

The Movements of Wings in Flight.—It is to Dr. J. Bell Petti- 


grew, ‘F.R.S., of Edinburgh, that the credit is due of first advancing 


the view that during flight the movement of wirgs is such as 10 
describe a figure of eight if progression of the whole body be bin- 
dered. In an elaborate investigation into the mechanism of flight 
in various animals, insects, birds and bats, he demoustrated that the 


structure was such as to provide for and necessitate this form of 
movement; in fact, the wing should act as a reciprocating screw. 


Whilst acknowledging that Dr. Pettigrew has the merit of first 
ceiving this account of the movements of flight, Dr. Marey, o! — 
the illustrious physiologist, who has so successfully applied i 0 
graphic method to the study of the circulation and of muscular 
contraction, has demonstrated the truth of Dr. Pettigrew's infer 
{rom structure by actual experiment. An insect’s wing being gue 
and a strong beam of light used, its movement could be followe 
by the eye; also by allowing it to brush against a cylinder ae 
with lamp-black, the figure of its movement was obtained. LT. 


Marey is now investigating by most ingenious methods the thght 0 


birds—with a view to determine exactly what is the effective paib 
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ifthe stroke in the movement of the wing. The movement of the 
ring itself is recorded by an arrangement with an electric current, 
rites being connected with a small instrument carried on the bird’s 
lack, The impulse upwards or forwards is also recorded by means 
fanelastic bag contaming air, on the surface of which lies a piece 
fled: when a sudden movement occurs at right angles to the 
thine of the lead plate, it compresses the air in the bag by its inertia, 
and this movement is recorded by means of a tube, another bag and 
alever, as in the cardiograph. ? | 

Peregrinations of Cells in the Living Body.— The study of living 
tissues to which Cohnheim’s views on inflammation (v7z. that there is 
no multiplication of the cells of connective tissue, but that pus cells 
are extravasated white blood corpuscles) have given rise, progresses 
ery rapidly in Germany under the hands of Von Hecklinghansen 
of Wurzburg, of Stricker of Vienna, of Rollet of Gratz, and their 
pupils, It appears certain now that both white and red blood cor- 
puscles do freely pass through the capillary walls in inflammation ; 
but it is equally certain, from the admirable researches of Stricker, 
that cells multiply in inflammation which are not white blood cells, 
sich as the stellate cells of the cornea, the corneal epithelium, the 
comective-tissue cells of the tongue, and others which Stricker has 
seen under his eyes commence aud finish the act of division. Among 
the most remarkable results recently obtained from this study of 
lnng cells is the observation of Saviotti, that cells pass into the 
@plllaries and small veins as well as out of them. He has seen 
lrequently occur with the pigment cells of the frog’s web, 
then inflammation was set up by dilute sulphuric acid, and the fact 
Was recently witnessed also in the laboratory of Professor Stricker, 
f Vienna. The pigment-cells deliberately advance to the capillary 


wall, and passing through it are carried along in the circulation. 


These facts as to living cells are so remarkable that some have been 
ucined to suppose there is optical illusion. ‘They are, however, 
LOW placed beyond doubt by repeated observation. Movements of 
tls in the tissues may now be demonstrated in many parts as well 
a8 the cornea, in the frog's eve of the second day, in the brain, 1 
the ‘etal liver, in the skin ( migrated cells of Bestadecki) ; and hence 
oliker’g supposition that all cells at one tume or other can exhibit 
ctive movement is likely to be established. WRecklinghausen has 
tpt an excised frog’s curnea alive for six weeks by supplying it 
mith fresh serum and attending to cleanliness; a wonderful proof 
of independent Vitality. | 
Phijsiology aD Trinity College, Cambridge.—Trinity has lately 
proved her claim to stand alone and at the head of the colleges in 
the establishment of In pure physiology, 
ut able teacher, Dr. Michael Foster, of University Col- 
*8 London, and Fullerian Professor in the Kioyal Lustitution, hu: 
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been called. It is a peculiar source of gratification to Dr. Fosta’s : 


friends that he is able to accept this chair, since at the beginning 


of the year family bereavements and the threatening of serious jl|- 
ness held out but a gloomy prospect for future work. Dr, Foster | 


is now in good health and will enter on his duties at Cambridee in 


October. When we remember that on former occasions as wellas 
quite recently, Trinity has expressed her willingness to make some 
of her collegiate property available for the endowment of Professor 


ships in the University in natural sciences, and that her generous 
intentions have been baulked by the ignorant parsimony of certain 
of the smaller colleges, we cannot but congratulate her upon having 
taken this step. It goes far to confirm the enumeration of Unive- 
sities once given by a Trinity man, vz. “ Dublin, Oxford, Cambridge, 
and, Trinity College.” We hope the college will provide Dr. Foster 
with a large laboratory. 

Laboratories in Amsterdam and London.—Professor Kuhne 
has recently delivered an admirable discourse on the importance of 


physiological research on the occasion of the opening of the grand — 
physiological laboratory which the city of Amsterdam has built for 


hm. This laboratory and that of Professor Ludwig at Lerpazig are 
the most perfect in Europe, though there are many others commg 
near to them. Ludwig’s laboratory is as extensive as the whole of 
the Cambridge and Oxford laboratories taken together. Theres 
not even one physiological laboratory in England, though we may 
hope to see one, at University College, as a memorial to Dr. Sharpey. 
Kine’s College recently refused to build one, though Dr. Beale 
offered to assist in the expense in a most generous way. A strong 
attempt is being made to get something in the form of a laboratory 
put up at the public expense through the Privy Council. Let us 
thankful for any such movement. 
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